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Individuals with intellectual disabilities represent a unique population with an array of
needs. High rates of comorbid mental and physical health conditions as well as the
presence of disruptive behaviors pose significant challenges to service providers and
funding entities. Existing cost models may underestimate these specialized needs and
limit access to required services. Through secondary analysis of archival health data
from individuals with intellectual disabilities at one agency in Nebraska (N=73), the
current study examines how individual characteristics and aggression influence cost and
caregiver strain from a systems theory perspective. Bivariate comparisons revealed that
more severe aggression and more frequent aggressive behaviors (including verbal
aggression, aggression against others, aggression against self, and aggression against
property) relate to higher levels of caregiver strain and higher costs. Correlation and
regression analyses revealed that existing rate models used to set service rates overlook
significant factors when predicting actual costs. Individuals with comorbid physical and
mental health conditions, especially those with serious and persistent mental illnesses,
who also exhibit aggressive behaviors (measured by frequency and severity),

significantly predict higher direct costs better than models that only account for levels of
functioning. Despite consistent acuity based on similar behavioral severity ratings, IQ,
and adaptive functioning scores, individuals served in extended family home settings
displayed fewer aggressive behaviors and induced less strain on their caregivers, while
receiving services at over $10,000 per month cost savings compared to their counterparts
served in group home settings. Examination of emerging setting effects offers a
progressive interpretation of the results with practical implications for developing ratesetting methodologies and public policy considerations.
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CHAPTER 1
INTRODUCTION
While national health care costs reached $3.3 trillion in 2016 (Centers for
Medicare & Medicaid Services [CMS], 2017), mental disorders emerged as the most
costly condition in the United States and Canada (de Oliveira et al., 2016; Roehrig,
2016;). Strategies to better manage health care costs while preserving or improving the
quality of care have become a significant focus of national policy. Fundamental aspects
of national healthcare reform center around notions to replace historic fee-for-service
models of service reimbursement to value-based options to improve quality of care.
Health care funders assume the burden for managing health services and devising models
to most efficiently accommodate all service recipients regardless of condition.
Jointly funded by federal and state government, Medicaid provides health
coverage to the elderly, persons with disabilities, and low-income individuals. Medicaid
spending grew almost 4% in 2016, reaching $565.5 billion, nearly 20% of all national
health expenditures (CMS, 2017). With exponentially rising healthcare costs, states
(including Nebraska) began introducing managed care arrangements where states hire
companies to manage Medicaid dollars in an attempt to control the costs, access, and
utilization of care. Arguably, one of the most vulnerable populations under this umbrella
of care includes those with intellectual or developmental disabilities (IDD).
In 2013, national estimates identified 6.2 million people live with an IDD; and
1,134,193 of those individuals receive long-term support and services through their state
IDD agency funded by Medicaid (Larson et al., 2016). Individuals in this population
often receive long-term support services (LTSS) ranging from institutional care, nursing
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home care, community-based support, and in-home assistance. LTSS expenditures
funded through Nebraska Medicaid--the largest payer of LTSS in the state and has an
annual budget over $2.1 billion--reached $849,854,429 in the 2018 fiscal year (Nebraska
Department of Health & Human Services [NDHHS], 2018). Expenditures for blind and
disabled Medicaid enrollees accounted for $942,790,854 of the 2018 budget. Although
elderly and disabled individuals represented 22% of all Medicaid enrollees, this group
accounted for 64.9% of all expenditures in 2017-2018 (NDHHS, 2018).
As a result of the growing expenditures associated with caring for individuals
with IDD across the world, the World Report on Disability (World Health Organization,
2011) called for “progress in . . . disability cost estimates and better data” (p. 42). To
complicate the situation further, in addition to LTSS Medicaid funds, multiple funding
streams cover physical and mental health services for this population (e.g., Home &
Community Based Services waiver, Aged & Disabled waiver, state/local dollars, state
plan services), introducing unique obstacles for those studying service utilization and
health care costs that ultimately inform policymakers. In order words, since multiple
sources fund services, cost data becomes difficult to aggregate accurately.
The complexity associated with multiple funders and multiple funding sources,
continued poor access to needed care, and uncertain quality outcomes prompted an
aggressive Medicaid reform and redesign of LTSS in Nebraska. Starting January 1,
2017, Nebraska implemented a managed care system to administer physical, behavioral
health, and pharmacy coverage called Heritage Health (NDHHS, 2017), further
supporting a national trend to coordinate health management services. Although LTSS
remains excluded from managed care initiatives in Nebraska, State officials continue to
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work on implementing a solution where managed care directs all services in the state to
control costs through anticipated technology and expertise.
The remainder of this paper will focus on the extraordinarily complex issues
surrounding individuals with IDD and the system of care charged with providing
necessary mental and physical health care. I will identify characteristics of the
population and challenges for caregivers, review existing literature on service utilization
and health care costs, and critically examine the economic impact of the existing service
structure and reimbursement system through a secondary data analysis. This study will
enhance existing research by examining the specific factors driving costs associated with
care for individuals with IDD and the psychological demands of caring for this
population. In particular, how much does it cost to serve individuals with IDD in noninstitutional settings, and what characteristics or behaviors (e.g., comorbidity and
challenging behaviors such as physical aggression) are associated with high cost care for
individuals with IDD that place the most demands on those who care for these
individuals?
A better understanding of the population will allow researchers and policymakers
to better forecast the economic impact of recent reform efforts in order to allocate future
resources in a rational, equitable, and cost-effective manner as they move toward
alternative reimbursement systems, such as risk-based or pay-for-performance
contracting. In addition, examining characteristics of the highest cost individuals will
provide valuable information aimed at identifying the core competencies for caregivers
and professionals who serve this population. Improved understanding will ultimately
enhance the quality of care and potentially reduce the psychological strain on caregivers.
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CHAPTER 2
IMPORTANT TERMS & REVIEW OF THE LITERATURE
Defining IDD
Formerly referred to as mental retardation, a societal shift towards using the term
intellectual disability better aligns with current professional practices and international
terminology and reduces the negative associations reflected in historic terminology
(Schalock et al., 2007). Although clinicians and researchers typically concur with respect
to eliminating the use of terms such as mental retardation, ongoing definitions of
intellectual disability vary slightly depending on the source. According to the American
Association on Intellectual and Developmental Disabilities (AAIDD) (n.d.), intellectual
disability is “characterized by significant limitations in both intellectual functioning and
in adaptive behavior, which covers many everyday social and practical demands”
(Definition of Intellectual Disability section, para. 1). Consequently, due to these
impairments, many believe these individuals require lifelong support in order to function
in society. Although commonly accepted by the field, this definition captures only the
general nature of cognitive limitations among those diagnosed, but fails to address the
types of limitations or range of severity of individual deficits that may impact an
individual diagnosed with IDD.
Researchers commonly define intellectual disability as a complex condition
implying impairments of cognitive and personal functions that are “difficult to precisely
define, such as intelligence, learning, adaptive behavior, and skills, with onset in early
life, and that tend to persist life-long” (Hemmings & Bouras, 2016, p. 15). Although very
similar to the AAIDD’s definition, this second definition is more conceptually sensitive,
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and promotes a more worldwide framework for research. Nonetheless, many researchers
utilize pre-existing groups already diagnosed with IDD. Therefore, researchers often
need to examine the clinical criteria used for diagnosing individuals with intellectual
disabilities. Clinicians and applied researchers typically utilize the DSM5 for diagnosing
and classifying individuals with mental disorders in the United States. The diagnostic
criteria for Intellectual Developmental Disorder (IDD) includes the following (American
Psychiatric Association, 2013):
A. Deficits in intellectual functions, such as reasoning, problem solving,
planning, abstract thinking, judgement, academic learning, and learning from
experience, confirmed by both clinical assessment and individualized,
standardized intelligence testing.
B. Deficits in adaptive functioning that result in failure to meet developmental
and sociocultural standards for personal independence and social
responsibility. Without ongoing support, the adaptive deficits limit
functioning in one or more activities of daily life, such as communication,
social participation, and independent living, across multiple environments,
such as home, school, work, and community.
C. Onset of intellectual and adaptive deficits during the developmental period (p.
33).
The DSM5 further classifies individuals diagnosed with IDD into mild, moderate,
severe, and profound levels of severity. Although traditionally measured by IQ,
psychological scientists have recognized significant limitations in IQ measures especially
at the lower end of the scale. Therefore, introduction of the DSM5 urged clinicians to
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develop severity classifications predominantly relying on adaptive functioning level.
However, practitioners still commonly rely on the use of IQ scores as a baseline indicator
of intellectual impairment severity. For instance, in the DSM-IV (1994), the diagnostic
manual used from 1994-2013, mild mental retardation1 ranged from IQ level 50-55 to
approximately 70, moderate mental retardation ranged from 35-40 to 50-55, severe
mental retardation ranged from 20-25 to 35-40, and profound mental retardation referred
to IQ scores below 20 or 25. Some clinicians argue that without an objective measure
such as IQ testing, classification in severity categories may become more subjective,
leading to its continued use.
Regardless of the heterogeneity in functioning among these individuals, some
researchers neglect to acknowledge these operational differences, despite their profound
effects on study results. The Nebraska Department of Health and Human Services,
Division of Developmental Disabilities, utilizes IQ scores and the Inventory for Client
and Agency Planning (ICAP) to measure an individual’s needs and functioning level. IQ
scores serve as an intellectual functioning measure while the ICAP measures adaptive
functioning. The state relies on this combination of evaluation criteria to concretize
impairment severity of consumers and determine reimbursement rates for services.
Despite similarities in the aforementioned definitions, many entities continue to
use terminology such as mental retardation and developmental disability to represent or
classify individuals with intellectual disability. A careful analysis of the transition
towards a consensual acceptance in terminology indicates that the terms have changed
over time but the definition has remained relatively stable over the past 50 years, offering

1

The DSM-IV used the term mental retardation to refer to what is now considered intellectual disability.
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the following three essential components of intellectual disability: limitations in
intellectual functioning, behavioral limitations in adaption behavior, and early onset
(Schalock et al., 2007). Therefore, it appears important to examine all three elements
when investigating characteristics of the population as a whole or when comparing this
population to other non-disabled groups. Unfortunately, when examining the literature
on individuals with IDD, significant variability remains, such that some studies
differentiate between levels of intellectual and adaptive functioning while the majority of
studies categorize all individuals with IDD into one group despite clear heterogeneity.
Serious & Persistent Mental Illness (SPMI)
According to the Substance Abuse and Mental Health Services Administration
(SAMHSA, 2017), serious mental illness (SMI) refers to “individuals 18 or older, who
currently or at any time during the past year have had a diagnosable mental, behavioral,
or emotional disorder of sufficient duration, meeting diagnostic criteria specified in the
diagnostic manual of the American Psychiatric Association and that has resulted in
functional impairment, that substantially interferes with or limits one or more major life
activities” (p. 11). Major life activities range from difficulties in daily or instrumental
living skills to restricted functioning in social, family or vocational/educational
environments. Although sometimes used interchangeably, conditions considered to be
SPMI are those that become severe and persistent, or chronic. In Nebraska, SPMI refers
to an individual who:
1. Is age 19 or older;
2. Has a primary diagnosis of schizophrenia, major affective disorder, or other
major mental illness under the current edition of the Diagnostic and Statistical
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Manual of Mental Disorders published by the American Psychiatric
Association. Developmental Disorders or Psychoactive Substance Use
Disorders may be included if they co-occur with the primary mental illnesses
listed above;
3. Is a significant risk of continuing in a pattern of either institutionalization or
living in a severely dysfunctional way if needed mental health services are not
provided, and this pattern has existed for 12 months or longer or is likely to
endure for 12 months or longer; and
4. Has a degree of limitation that seriously interferes with the individual’s ability
to function independently in an appropriate and effective manner, as
demonstrated by functional impairments which substantially interferes with or
limits at least two of three areas: vocational/education, social skills, or
activities of daily living (206 NAC 2-000; 471 NAC 35-001.01).
Diagnoses typically considered meeting the criteria for SPMI include
schizophrenia, psychotic disorders, major depressive disorders, bipolar disorder, and
borderline personality disorder. The literature reports a range of negative outcomes for
individuals diagnosed with SPMI. These individuals experience higher rates of physical
conditions such as obesity (Daumit et al., 2003), more severe symptoms of mental illness,
more hospitalizations, poorer course of illness, and increased rates of suicide,
homelessness, and violence (Bennett & Barnett, 2003; Dixon, 1999).
In addition to heightened severity of symptomology and poorer outcomes, the
notion of chronicity distinguishes SPMI from other forms of mental illness and somewhat
parallels the chronic disease model in physical health care. Although commonly
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considered a lifelong condition, some SPMI definitions quantify chronic as lasting at
least 2 years or more (Ruggeri et al., 2000; Parabiaghi et al., 2006). The prolonged
aspect of SPMI introduces a litany of complications for treatment and service
reimbursement. With the increasing trends to incorporate managed care technologies,
including a heavily reliance on medically necessary care and brief, solution-focused
treatments, SPMI populations pose a substantial challenge. Long-term treatment and care
with varying levels of acuity within each condition typically remain excluded from
managed care plans or only achieve authorization for treatment when the condition
becomes acute. Furthermore, the definition is conceptually indistinguishable from key
components of the IDD definition, which further blurs the line of healthcare coverage
definitions and becomes difficult to manage within funding sources, especially when
multiple funding streams cover different types of care. In addition to definitional
challenges, further examination of the literature shows that the clinical picture becomes
complicated very quickly when considering how SPMI and IDD diagnoses interact.
Complexity & Comorbidity
In addition to the range of functional impairments, individuals with IDD suffer
from high rates of mental and physical illness. For example, in a study comparing
individuals with and without IDD, those with IDD experience higher rates of mental and
physical illnesses, more mental and physical conditions, and comorbidity occurs at an
earlier age than the general public (Cooper et al., 2015). Research examining the
prevalence of mental illnesses in people with IDD ranges from 13.2-74%, depending on
the sampling methodology, participant selection criteria, diagnostic classification system,
measurement tools, and methods used to define IDD and mental illness in the study
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(Hemmings & Bouras, 2016). A recent meta-analysis examined studies from 1985 to
2018 and found a pooled prevalence rate of 33.6% of individuals with IDD who also
experienced mental health conditions (Mazza et al., 2019). When examining withingroup differences, the prevalence of mental illness decreases as the severity of IDD
increases. More specifically, Holden and Gitlesen (2004) found higher rates of anxiety,
depression, and psychosis among individuals with moderate IDD when compared to
those with severe or profound IDD. However, the authors also recognized the difficulty
in differentially diagnosing individuals with more severe forms of IDD. Reduced levels
of intellectual functioning pose significant obstacles for researchers, caregivers, and
clinicians due to communication difficulties and reliance on secondary informants.
Individuals with IDD also experience high rates of medical conditions (Jauhari et
al., 2012). A recent international meta-analysis exploring comorbid health issues
revealed a significant prevalence of comorbidity with epilepsy (70%),
pulmonary/respiratory problems (21%), hearing problems (21%), dysphagia (30%),
reflux disease (16%), and vision problems (56%) among individuals with severe or
profound IDD and motor disabilities that impede their ability to move independently (van
Timmeren, Schans, et al., 2017). Other studies examining individuals with IDD found
high rates of comorbidity with obesity and hypertension (de Winter et al., 2011),
pulmonary/respiratory problems (Poppes et al., 2010), gastrointestinal problems (Van der
Heide et al., 2009), and low bone mineral density (Lohiya et al., 2004).
The literature is quite clear that comorbidity and even multimorbidity, the
presence of two or more illnesses, seems more prevalent among individuals with IDD
than other populations. A recent study found that 65% of individuals with IDD in their
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sample incurred more than two diagnoses, which increased to 85% among participants
with more severe IDD (Lehotkay et al., 2009). In older adults with IDD, defined as 50years old or older, multimorbidity appeared prevalent in 79.8% of the sample, and 46.8%
of the participants experienced four or more conditions (Hermans & Evenhuis, 2014). A
study in Scotland examining a large healthcare database revealed similar results.
Individuals with IDD exhibited more physical conditions (61.5%), mental health
conditions (26.7%), and higher rates of comorbidity (40.6%), whereas individuals
without IDD suffered from fewer physical conditions (43.6%), mental conditions (15%),
and lower rates of comorbidity (27.1%). Schizophrenia, bipolar, anxiety, depression, and
alcohol misuse also appeared more frequently among individuals with IDD (Cooper et
al., 2015). Not only are comorbid conditions more prevalent with individuals IDD, rates
are higher for those with more severe forms of IDD and those who are older.
Unfortunately, multimorbidity has been associated with an array of consequences
such as poorer clinical outcomes, higher health care costs (Barnett et al., 2012; Lehnert et
al., 2015) and even higher rates of death among those with IDD (Schoufour et al., 2018).
Considering the difficulties diagnosing individuals with IDD and mental illness,
comorbidity and multimorbidity estimates may underestimate the actual prevalence of
multiple disorders in this population especially in individuals with more severe forms of
IDD. Together, this research indicates that these individuals exhibit a wide range of
complex social, emotional, mental, cognitive, and intellectual needs, a significant
obstacle for researchers and clinicians, especially those examining and treating comorbid
and multi-morbid conditions.

12
Further complicating the interpretation of comorbidity literature, researchers
typically utilize a broad conceptualization of comorbid conditions, simply understood as
the presence of two or more conditions, typically physical conditions. Scientists have
only begun to explore the relationship of physical-psychiatric comorbidity, the presence
of both physical and mental conditions, prevalent in approximately 17% of the U.S.
population (Druss & Walker, 2011). Few studies examine the impact of multiple types of
conditions such as multiple mental health or multiple physical conditions. Although
researchers identify a high prevalence of mental illness and physical illness among this
population, the effects of physical-psychiatric comorbidity among individuals with IDD
remains relatively unknown. Logical next steps suggest examining the full complexity of
this population by considering multimorbidity across disciplines, specifically those with
IDD, mental health, and complex or chronic medical conditions, and sometimes multiple
mental health illnesses and more than one medical condition. It would be reasonable to
assume that as a person’s clinical presentation becomes more complicated, the needs
associated with the care of that individual become more complicated, leading to higher
health care and service costs, which may or may not be in a linear relationship.
One aspect of this population that has received substantial research attention is the
effects of challenging and aggressive behavior among individuals with IDD. According
to Benson and Brooks (2008), challenging behavior can range from “verbal and physical
aggression, property damage, self-injury, disruptive behavior, temper tantrums,
stereotypy, socially inappropriate behavior, and noncompliance” (p. 454). Although the
prevalence of challenging behavior varies between studies based on inclusion criteria and
operational definition of aggression, some studies report the occurrence of aggressive
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behaviors as high as 51.8% among individuals with IDD (Crocker et al., 2006). A survey
of 926 community staff members who support individuals with IDD in Ontario, Canada,
revealed that nearly all (92%) staff members reported exposure to client aggression in the
past six months (Hensel et al., 2012). The survey also revealed that 25% of staff reported
daily aggression exposure, and 20% of staff experienced a physical injury from client
aggression towards themselves.
Although the majority of research examines aggression as a singular category,
some researchers have begun exploring various types of aggression displayed by
individuals with IDD. Heavily relying on existing literature on overt aggression,
Crocker, Mercier, Allaire, and Roy (2007) developed aggression profiles through a crosssectional study of adults with mild and moderate IDD. The researchers identified five
types of aggression including verbal aggression, aggression against property, selfaggression, physical aggression, and sexual aggression and then developed profiles based
on the presence of each type of aggression. In a more recent literature review, Crotty,
Doody, and Lyons (2014) examined the research and prevalence of each type of
aggression in studies with individuals with IDD. The authors concluded that research is
limited for a few types of aggression, but pursuing a consistent typology across future
studies will advance the care of such individuals. Studies including other populations,
such as those with mental illness, also use similar typologies to develop their
methodology (e.g. see Varghese et al., 2016).
A few studies have explored the relationship between the level of IDD severity
and the prevalence of various types of challenging behavior. Poppes, van der Putten, and
Vlaskamp (2010) conducted a study in the Netherlands examining 181 individuals with
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profound IDD and multiple disabilities. Telephone interviews with psychologists caring
for the individuals revealed that 82% of participants displayed self-injurious behaviors
while 45% exhibited aggressive and destructive behavior. Furthermore, individuals with
visual impairments, tactile impairments, and psychiatric issues demonstrated higher rates
of challenging behaviors. In another study comparing individuals with mild and severe
autism, the individuals with more severe forms of autism exhibited higher rates of
aggression, property destruction, disruptive behavior, and self-injury compared to
individuals with mild impairments (Matson & Rivet, 2008). Examination of other
international samples revealed that psychiatric conditions and symptomology such as
restlessness, irritability, sadness, poor concentration, and fear/panic were also associated
with challenging behaviors (Holden & Gitlesen, 2003; Holden & Gitlesen, 2009).
In addition to the relationship with mental health conditions, researchers have also
explored the association of physical conditions and challenging behaviors. A crosssectional study of individuals with mild and moderate IDD living in the community
receiving IDD services revealed that individuals with mental and physical conditions
displayed more aggressive behaviors when compared to individuals with fewer and less
severe conditions (Crocker et al., 2014). Logistic regression analysis also demonstrated a
significant association with physical aggression and level of intellectual impairment.
Individuals with moderate IDD displayed physical aggression almost twice as much as
those with mild IDD. Individuals with mental health disorders also exhibited higher rates
of verbal aggression and property destruction. When examining specific disorders,
physical aggression appeared highest among individuals with speech disorders (Crocker
et al., 2014).
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In summary, individuals with IDD suffer from a range of impairments; some
function well in non-institutional settings with little to no assistance, while others
experience a range of problems requiring considerable support and specialized treatment.
High rates of mental and physical illnesses combined with challenging behaviors such as
physical aggression, expose a complicated picture of clinical needs. As scientists reveal
the prevalence of various comorbid and multimorbid combinations, economists have
begun unraveling the financial impact of diagnosed conditions and individual behaviors
obscuring healthcare treatment. Contemporary economic literature suggests that
individuals with IDD and mental illness represent the population with highest healthcare
costs, specialized service use, and unmet health needs (Salvador-Carulla & Symonds,
2016). Considering the latest knowledge in healthcare utilization and rising costs,
researchers have begun to examine and identify the factors influencing healthcare costs
and service use.
Economic Impact
A cross-sectional study of 919 individuals with intellectual disabilities in the
United Kingdom explored the economic impact of intellectual disability severity and
challenging behaviors. The study indicated higher service costs for individuals with
more severe intellectual disabilities who also displayed high levels of challenging
behaviors (Knapp et al., 2005). Unfortunately, the researcher’s model only accounted for
1/3 of the cost variation, leading to the conclusion that additional factors contribute to
cost. Other international studies found similar results where individuals who exhibit
challenging behaviors accounted for the highest service costs (Einfeld et al., 2010;
McGill & Poynter, 2012). A sample comprised of all the individuals with IDD in
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California revealed that individuals with more severe levels of intellectual disability, dual
diagnosis (i.e., comorbidity), special behavior, behavior modifying drugs, and who were
older accounted for the highest cost of services in the state according to Medicaid claims
data (Harrington & Kang, 2016).
A few studies explore how comorbid physical conditions with intellectual
disability influence healthcare and service costs. A comparison of children with IDD and
cerebral palsy found that those with both disorders averaged almost three times more
medical expenses than those with only one or the other condition (Kancherla et al., 2012).
Another study found that intellectual severity, hearing impairment, physical disorder, and
mental illness also significantly contributed to higher costs (Strydom et al., 2010).
Finally, a study utilizing administrative health insurance claims data from Illinois, New
York, and Texas Medicaid programs discovered not only high rates of comorbidity with
mental illness (81%) and medical conditions (40%), such as schizophrenia (17%),
epilepsy (22%), metabolic disorders (5%) infections (22%), and skin disorders (21%), but
the presence of comorbid mental illness and medical disorders increased total annual
expenditures by $4,952-$5,084 when compared to individuals without IDD (Vohra et al.,
2017). Further analysis also uncovered high prescription drug use claims potentially
indicating greater healthcare needs compared to a matched control group. Unfortunately,
the study only looked at overall medical expenditures, so the economic impact of
comorbidity remains incomplete for support services or the effects on mental health
treatment costs.
As previously discussed, this population represents a heterogeneous group of
individuals with an array of impediments. Although scientists have identified this
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population as exhibiting high rates of comorbidity, challenging or disruptive behavior,
and physical and mental illnesses, we know little about what is driving service costs or
the combined effects of all of these factors. Existing literature examining the economic
impact of caring for individuals with IDD either involves aggregated healthcare costs or
mental health treatment costs of the IDD population as a whole (e.g., see Kancherla et al.,
2012; Unwin et al., 2017; Zane et al., 2008), which excludes the impact of unique
population characteristics or expenditures related to allied health efforts. For instance,
most economic impact estimates ignore public health expenditures such as legal costs and
police contact used to assist in the management of challenging behaviors.
Although research examining police contact remains sparse, a recent survey of
police officers in Australia reported contact with people with IDD an average of 2.89
times per week and as high as 13 times per week for some officers (Henshaw & Thomas,
2012). In addition, an international literature review revealed that on average 7-10% of
the prison population consists of individuals with IDD (Hellenbach et al., 2017).
However, some studies in the review disclosed rates as high as 69.6% and very high
comorbidity rates with mental health disorders and physical health disorders among those
with IDD. Therefore, exclusion of the prison population in existing research likely
underestimates overall prevalence rates of both comorbidity and overt aggressive
behaviors as well as the economic impact of those contacts.
Despite the aforementioned unique characteristics of this population subset,
individuals with IDD present other unique challenges to healthcare networks. Current
funding models, like value-based contracts, are designed to capture the needs of most
individuals yet do not differentiate between various population characteristics when
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designing rate structures and outcome expectations. For example, individuals with IDD,
challenging behavior, and mental illness display a range of communication difficulties
and interaction styles that may require longer office visits to achieve comparable
outcomes of their nondisabled peers. Moreover, most individuals with IDD lack
proficient health literacy (Chinn, 2014; Chinn, 2017), even basic/functional literacy,
required to recognize physical health symptoms or the interaction between many physical
and mental health symptoms. Furthermore, health professionals lack knowledge of IDD
(Hemm et al., 2015) and fail to make reasonable adjustments that would support these
individuals when engaging in health-related decision making (Alborz et al., 2005).
Considering the high rates of comorbidity, aggression or challenging behavior,
communication difficulties, and other compounding factors unique to this population,
examining costs through an ecological, systems theory, and service utilization lens offers
a more comprehensive and holistic approach to cost modeling. From a service utilization
perspective, individuals who seek or receive services essentially drive total costs. Closer
examination of service utilization patterns will therefore reveal determinants of cost. In
more detail, the original Behavioral Model of Health Services Use posits that healthcare
utilization can be explained by predisposing, enabling, and need components of a family
(Anderson, 1968). Although primarily driven from a family decision-making
perspective, Andersen (1995) revised his theory to shift principal decision making
towards the individual. For individuals with IDD and mental health conditions, most
health-utilization decisions occur through multi-disciplinary teams of direct care
providers, advocates, and the guardian. The model suggests that individual, predisposing
characteristics (e.g., demographic factors, health beliefs and knowledge), combined with
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enabling resources (e.g., resources available and funded in the specified community)
influence the perceived need to utilize health services. The model assumes that
individuals with higher service needs utilize services at higher rates if resources are
available. However, researchers have primarily examined this relationship from the
perspective that needs predict utilization. Preliminary studies show that individuals with
IDD experience poorer well-being, which relates to higher service utilization and cost
(Cronin & Bourke, 2017).
While maintaining a holistic, systemic approach, utilization should be considered
across all the systems that interact with the individual. Systems theory suggests that the
sum is greater than the individual parts of the systems (Bertalanffy, 1968). However,
systems interact and change with the environment (Valentinow, 2012) and across social
contexts (Hoff & Stiglitz, 2016). For individuals with IDD, care crosses multiple systems
beyond healthcare and LTSS service systems. Although research clearly shows
significant healthcare costs, non-medical factors may influence costs of care in other
systems, for instance the legal system. Interactions with police officers aimed to control
challenging or aggressive behavior, represent costs to the public not reflected in
healthcare costs but clearly impact the total cost of care. However, changes to the
healthcare system or LTSS service system resulting in poorly managed mental health
symptoms could result in cost shifting to other systems serving individuals with IDD.
Although some studies identify challenging behavior as a contributing variable to higher
costs, few studies identify the specific behaviors that contribute most to higher service
cost or consider costs to other systems that interact with this population.
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Citizens with complex clinical presentations including IDD with serious mental
illnesses and physical illnesses cost more than other comorbid populations without IDD
and mental health illnesses. Behaviors associated with impulse control, aggression, and
other executive functions add both management and clinical treatment complications
beyond those of customary psychological and physical treatment. Caring for individuals
with complex issues also places additional strain on caregivers. In other words, these
folks demand more resources and require professionals with expertise beyond the typical
treatment population, creating psychological consequences for those caregivers.
Caregiver Strain
Caregiver strain refers to the strain or burden experienced by caregivers due to the
additional demands, responsibilities, and difficulties associated with caring for an
individual with emotional or behavioral disorders (Bickman et al., 2010). Although
research suggests caregiver strain remains high for parents and families supporting
individuals with IDD (Al-Krenawi et al., 2011; Kenny & McGilloway, 2007; Lecavalier
et al., 2006), other caregivers such as direct service workers also experience strain
associated with supporting individuals with IDD.
Several large studies show that approximately one-third of staff working in IDD
services experience stress at levels indicative of the presence of a mental health problem
derived from poorer self-reported health and greater self-reported stress and work
pressure (Hatton, Rivers, Emerson et al., 1999; Hatton, Emerson et al., 1999). Common
stressors include clients’ challenging behavior, poor client skills (e.g., poor
communication skills, mobility, slow or no habilitation progress), lack of staff support,
lack of organizational resources (e.g., undesirable physical working conditions, lack of
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sufficient staff, high workload), low-status jobs (e.g., low income, lack of job security,
lack of promotion or training opportunities), bureaucracy (e.g., paperwork, organizational
rules and regulations, ambiguity of job role and tasks), and work-home conflict (e.g.,
extensive work hours or lack of external support) (Hatton, Rivers, Mason et al., 1999;
Robertson et al., 2005). However, client characteristics such as challenging behaviors
posed the highest source of strain for staff; whereas, sources such as having a low-status
job and lack of staff support were associated with lower work satisfaction and intention to
leave their jobs. A survey of residential staff working with individuals with IDD
revealed that the fear of assault mediated the relationships between challenging behaviors
and strain, specifically through emotional exhaustion (Rose et al., 2013). In other words,
staff exposed to challenging behaviors such as physical aggression and assault
experienced emotional exhaustion, which translated into more overall strain.
Studies show negative outcomes for staff experiencing high levels of strain. For
instance, stress from caring for individuals exhibiting challenging behavior can damage
staff well-being (Hastings, 2002), negatively impact service quality through reduced
positive interactions and helping behavior (Lawson & O’Brien, 1994; Rose et al., 1998),
and indirectly damage service quality through increased turnover, absenteeism (Rose,
1995), burnout (Chung & Harding, 2009), and increased vacancy rates (Hewitt & Larson,
2007; Test et al., 2003). In the U.S., turnover rates range from 50-75% in private
agencies serving individuals with IDD (Hewitt et al., 2008; Larson et al., 2002).
Considering the workforce implications, agencies supporting individuals with IDD face
an array of challenges recruiting, hiring, retaining, and training quality direct care
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workers, in addition to the financial impact of managing these chronic issues, which may
directly or indirectly increase agency operating costs.
Costs of direct care likely relate to many factors including client complexity and
available resources. For instance, workforce issues and professionals who lack the
necessary training or knowledge to treat and care for individuals with complicated
clinical populations may influence costs (e.g., require more staff or specialized staff for
certain clinical presentations). Furthermore, examining cost components helps
researchers and health professionals understand why some individuals are more costly in
order to determine how treatment providers can efficiently manage and treat individuals
with more complex clinical presentations. However, the first step in unraveling this
problem and before any informed decision can be suggested to improve this situation, one
must begin to identify the costs of care. This study attempts to understand the economic
impact of existing service structures and explore the factors contributing to service
utilization patterns and relative costs. The study aims to (1) examine the prevalence rates
of specific types of comorbidities (psychiatric and non-psychiatric) in a Midwest sample,
(2) describe the patterns of behavior and individual characteristics among high-cost
community service utilizers, (3) examine the degree to which certain characteristics of
users predict cost variations in community services, (4) investigate the association of
specific types of challenging or aggressive behaviors, mental and physical comorbidities,
and estimated service utilization costs among individuals with IDD receiving noninstitutional services, and (5) examine the applicability of the Behavioral Model of
Health Services Use by evaluating if participants with higher needs, those with more
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frequent and more severe symptomology, receive higher levels of service through relative
cost estimates.
Hypotheses
Hypothesis 1: A range of bivariate relationships with average monthly service
expenditures is predicted to appear in the sample.
a. Individuals with lower IQs will be associated with significantly higher
monthly service expenditures.
b. Individuals with lower adaptive functioning indicated by lower scores on
the ICAP will be associated with significantly higher monthly service
expenditures.
c. Higher caregiver/staff strain, measured by the Caregiver Strain
Questionnaire, will be associated with significantly higher monthly service
expenditures.
d. Individuals with more severe behaviors, measured by higher full scale
scores on the Developmental Behaviour Checklist (total score), will be
associated with significantly higher monthly service expenditures.
e. Individuals with higher rates of challenging behavior (aggregated
frequency of all incidents including self-injurious behaviors, suicide,
property destruction, altercations, assaults, theft/larcenies, behavioral
outbursts, threatening behavior, false allegations, substance abuse,
elopement, and fire setting) will be associated with significantly higher
monthly service expenditures.
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Hypothesis 2: Individuals who suffer from comorbid mental and physical health
conditions will be associated with significantly higher average monthly service
expenditures compared to those with only one or the other type of condition.
Hypothesis 3: Individuals with more severe forms of IDD (moderate, severe, and
profound), as noted in the diagnosis or IQ scores, and comorbid physical health
and serious mental illness will be associated with significantly higher average
monthly service expenditures than those with less severe forms of IDD.
Hypothesis 4: Individuals who display higher rates of aggression against others
(rates of behavioral incidents including assault, altercations, and behavioral
outbursts) will be positively associated with an array of behavioral response
outcomes.
a. Individuals with higher rates of aggression against others will be
associated with significantly higher rates of emergency safety physical
interventions.
b. Individuals with higher rates of aggression against others will be
associated with significantly higher rates of police contacts.
c. Individuals with higher rates of aggression against others will be
associated with significantly higher rates of incarcerations.
d. Individuals with higher rates of aggression against others will be
associated with significantly higher rates of ER visits.
e. Individuals with higher rates of aggression against others will be
associated with significantly higher rates of psychiatric hospitalizations.
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Hypothesis 5: Disruptive subscale scores on the Developmental Behaviour
Checklist (DBC), will significantly predict higher average monthly service
expenditures than full scale scores.
Hypothesis 6: A range of bivariate relationships with caregiver strain, measured
by the Caregiver Strain Questionnaire (CGSQ), is predicted to appear in the
sample, including the following:
a. Caring for individuals with more severe forms of IDD will be associated
with significantly higher caregiver strain when compared to individuals
with less severe forms of IDD.
b. Higher rates of mental health and physical health comorbidity will be
associated with significantly higher caregiver strain when compared to
those with no mental or physical health comorbidity and one or the other
condition.
c. Higher rates of aggression against others (rate of assaults, altercations, and
behavioral outbursts) will be associated with significantly higher caregiver
strain.
d. Higher rates of aggression against self (rate of self-injurious behaviors and
substance abuse) will be associated with significantly higher caregiver
strain.
e. Higher rates of verbal aggression (rate of threatening behavior and false
allegations) will be associated with significantly higher caregiver strain.
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f. Higher rates of aggression against property (rate of theft/larceny, property
destruction, and fire setting) will be associated with significantly higher
caregiver strain.
g. More severe behaviors, measured by higher scores on the DBC, will be
associated with significantly higher caregiver strain.
Hypothesis 7: The frequency of aggressive behaviors including verbal
aggression, aggression against others, aggression against self, and aggression
against property will significantly predict average monthly service expenditures,
with aggression against others achieving the highest predictive value in the model.
Hypothesis 8: Aggression against others, verbal aggression, aggression against
self, aggression against property, IQ, behavior severity (DBC total score),
caregiver strain (CGSQ score), and adaptive functioning (ICAP score) will
significantly predict average monthly service expenditures better than existing
rate structures that only include adaptive functioning and IQ.
Hypothesis 9: Aggression against others and aggression against property will
directly predict average monthly service expenditures, but will also indirectly
influence service expenditures by significantly increasing caregiver strain.
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CHAPTER 3
METHODS
For the purpose of this study, secondary analyses of archival data from medical
records, care plans, clinical records (van Timmeren, Waninge, et al., 2017), and physical
health screens were examined from an agency providing non-institutional, community
services to individuals with IDD from January 1, 2016, to August 31, 2019, for at least
100 days. Sources of documentation included clinical care files, incident reports
(General Event Records-GERs), facility maintenance and repair logs, billing documents,
staff schedules/timesheets, and other relevant agency documents. The clinical care file
contains detailed documentation of medication consumption, treatment episodes, health
appointments, police contacts, property destruction, aggressive acts, disruptive and
challenging behavior occurrences, acute hospitalizations, and all other critical incidents.
Data collection, obtained from behavioral reports, occurred from an incidence-based
approach to measure the frequency of a variety of disruptive behaviors in addition to
periodic scored assessments. Total cumulative incident and treatment costs for the year
were calculated and compared to individual characteristics based on reimbursement and
billing records, incident estimates, and actual expenditures.
Site & Sample
Participants met the following criteria for inclusion in the study: (1) verified as
having an intellectual or developmental disability by the Nebraska Department of Health
and Human Services (NDHHS), Developmental Disability Division, and (2) received
community-based residential services through OMNI Behavioral Health d/b/a Omni
Inventive Care (Omni) from January 1, 2016, to August 31, 2019. Participants received
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either extended family home (EFH) or group home care, both considered residential
services, and presented with a variety of intellectual limitations and presenting issues.
Created in 1993, Omni serves individuals in community settings despite clinical
presentation, disability, or condition severity. In response to local needs and national
efforts towards community integration, Omni began providing community-based services
for individuals with IDD in addition to their existing innovative mental health services
starting in 2009.
Measures and Coding
Using a codebook (see Appendix 1), a single reviewer examined participant
treatment files and billing documents to extract study data and code all research variables.
Coding was used strictly for data analysis, so no subjective interpretation was required
during the data collection process. Variable information was extracted from existing
assessment scores, billing records, and incident tracking reports (GER) for each
participant. Therefore, additional reviewers or reliability safeguards were not necessary.
Service Program. OMNI offers two primary residential services based on setting
for individuals with IDD—group homes and extended family homes (EFH). Determined
by clinical presentation, referral requests, availability of a willing home, clinical need,
and supervision and monitoring requirements of other individuals in the group home or
EFH home, individuals are admitted into either a community-based group home or an
EFH. Each group home houses 1-3 individuals diagnosed with similar disabilities in a
single-family home in Omaha, NE. The home is located in a neighborhood and staffed
24 hours per day, 7 days a week, by awake, behaviorally trained employees. An EFH
home offers similar living arrangements (1-3 residents in a single-family dwelling) but is
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more like adult foster care for individuals with IDD. The consumers live with an
identified family in their home and may or may not receive additional supportive services
during the day2.
Comorbidity. The researcher collected the number of comorbid conditions by
examining current and past clinical records for the presence of IDD, mental health
disorders, and medical conditions. Mental health diagnoses were determined by the
presence of a DSM-5 diagnosis from a mental health or medical professional. For the
purposes of operationalizing comorbidity categories, IDD diagnoses were not considered
mental health conditions. Medical conditions were obtained from past medical records
and data derived from a comprehensive health screen completed during the participant’s
intake into Omni services. An intellectual/development disability diagnosis was verified
through either the NDHHS or Special Education documentation, which was a condition
of participation in the study.
The researcher coded each participant based on either the presence or absence
(0=diagnosis not present, 1=diagnosis present) of a mental health diagnosis, medical
condition, and IDD diagnosis. Then all three diagnostic variables were combined to
create a latent variable of comorbidity. Values for the new variable ranged from 1-3 to
capture the degree of comorbidity (1 being the presence of only an IDD diagnosis, and 3
being the presence of all three types of diagnoses). Specific participant mental and
physical diagnoses were recorded individually for descriptive and prevalence analyses.
The same process occurred for SPMI Comorbidity. Conditions considered as SPMI

2

More information available at www.Omniic.com.

30
diagnoses included Major Depression, Schizophrenia, Bipolar, and Borderline
Personality Disorder.
Since one hundred percent of the sample possessed an intellectual disability
diagnosis and a mental health diagnosis, coding was later converted to high and low
comorbidity categories (0=low--those with only an IDD and mental health condition;
1=high--individuals with IDD, mental health, and physical health conditions). Consistent
categorizations were developed for SPMI comorbidity.
Intellectual Functioning. Participant IQ and IDD diagnostic severity served as
two measures of intellectual functioning. Diagnostic reports in the client’s file revealed
IDD severity levels. If diagnostic reports excluded specific severity levels, IQ scores
determined the IDD severity level based on DSM-IV criteria.
Adaptive Functioning. In order to further differentiate participants beyond
intellectual disability severity, which typically only captures intellectual functioning, all
subjects were assessed for adaptive functioning prior to admission into Omni services and
periodically throughout their long-term care. During the objective assessment process
with NDHHS, state officials complete an Inventory for Client and Agency Planning
(ICAP) assessment on all service recipients. The ICAP measures adaptive functioning
and service needs by examining motor skills, social and communication skills, personal
living skills, community living skills, and problem behaviors (Bruininks et al., 1986).
The adaptive functioning section of the assessment includes 77 tasks rated on a 4-point
scale (0=never or rarely; 1=does, but not well; 2=does fairly well; 3=does very well).
The problem behavior section covers eight broad categories, and measures frequency and
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severity of each category. When combined, the assessment offers a summary score
intended to represent overall level of functioning and ongoing service needs.
The combined summary scores range from 0 to 100. Lower scores indicate lower
functioning and require a higher level of personal care and supervision, whereas higher
scores represent higher functioning and require limited to no assistance or supervision.
As part of the assessment process, the assessor reviews relevant clinical documentation
and interviews at least two individuals who have known the participant for at least three
months and interact with him/her daily.
Since the ICAP assessment informs state personnel of client needs, it also serves
as the primary assessment for rate setting in Nebraska. However, service providers
recently criticized state officials for perceived inconsistent administration practices (e.g.,
some individuals assessed every two years while others lack reassessment over 10 years)
and poor adherence to administrative protocols (e.g., inconsistent use of informants,
eliminating questions, etc.), which introduced doubt on the reliability of ICAP
administration from NDHHS personnel. Amidst increasing conflict, some caseworkers
rejected requests for ICAP scores on a few clients. As a result, Omni staff attended
training to administer the ICAP and began completing the assessment on clients admitted
to their programs. Scores were then compared to ICAP results from NDHHS to compare
accuracy and reliability as well as use for initial scores when ICAP results from NDHHS
were unavailable.
For this study, the ICAP summary scores from either NDHHS administration or
Omni staff were used for analysis comparisons. If both scores appeared in the clinical
record, the average score was collected. Cronbach’s alpha analysis between NDHHS and
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Omni administrations showed adequate reliability (α=.832) to justify the use of Omni
administered ICAP scores for those individuals without a NDHHS administered ICAP.
Staff/Caregiver Strain. Individuals with higher needs and more complex issues
impact caregivers. The workforce caring for individuals with IDD experience a number
of challenges resulting in increased burnout, high rates of turnover, and high vacancy
rates. Staff member completion of the Caregiver Strain Questionnaire-revised short form
(CGSQ; Bickman et al., 2010) was collected for each client served during the study
period. The CGSQ measures the demands, responsibilities, difficulties, and negative
psychological consequences associated with caring for individuals with emotional or
behavioral disorders. The questionnaire includes ten items rated on a 1-5 scale (1=not at
all, 5=very much) averaged to generate a global scale score along with objective and
subjective sub-scores, each ranging from 1-5. Unfortunately, subscale scores were
unavailable to the researcher; so hereafter, reference to the CGSQ will represent the
global caregiver strain score.
Psychometric analysis of the revised short form revealed a global scale internal
reliability (α) of .91 (Brannan, Athay, & Andrade, 2012). Although originally normed on
populations with serious emotional and behavioral disorders, recent studies examined use
of the CGSQ with IDD populations (Benninger & Witwer, 2017; Khanna et al., 2012;
Kirby et al., 2015). Psychometric analysis within these studies, including IDD
populations, revealed excellent reliability of α = .95 (Benninger & Witwer, 2017) and α =
.94 (Khanna et al., 2012) across different respondents (e.g., parents, other caregivers) and
settings (e.g., inpatient, outpatient).
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Assessment scores were collected from the staff member who most closely
interacts with the participant, assigned by the agency. If the clinical file included
administration of multiple CGSQ assessments, the researcher averaged the scores across
the study period. Repeated administrations appeared in 36 participant files. The average
range of CGSQ scores for these participants was .406. Reliability and consistency
analyses were conducted revealing excellent reliability (α = .91) across the
administrations, justifying the use of a single score for the present study.
Disruptive Behavioral Severity through Assessment. The Developmental
Behaviour Checklist 2 (DBC), a validated measure of emotional and behavioral
disturbances for individuals with IDD (Mohr, Tonge, & Einfeld, 2005) was examined on
all individuals receiving DD residential or EFH services. The DBC is a 107-item
checklist completed by the primary staff person caring for the individual, who rates
behavior over the prior six months. Respondents score each item on a Likert scale
ranging from 0-2 (0=not true as far as you know, 1=somewhat or sometimes true, and
2=very true or often true). The checklist has been normed in a variety of settings such as
community care (Mohr, Tonge, Taffe, et al., 2011) and across multiple functioning levels
of IDD (Forster et al., 2011; Mohr et al., 2012). The researcher utilized the DBC fullscale score to measure behavioral and emotional disturbance severity, and specifically the
severity of challenging and aggressive behaviors.
In addition to the full-scale scores, the DBC is comprised of the following five
subscales: disruptive, communication and anxiety disturbance, self-absorbed, depressive,
and social relating. Subscale scores were also collected to examine a more detailed level
of disturbance severity. Individuals scoring high in the disruptive subscale generally
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exhibit behaviors depicted as disruptive, challenging, or aggressive such as kicking,
hitting, injuring others, seeking attention, or being irritable. The communication and
anxiety disturbance subscale measures behaviors that relate to problems with
communication (e.g., bizarre speech, hallucinations, and delusions) or anxious and
obsessive behaviors. Behaviors measured in the self-absorbed subscale consist of selfinjurious behaviors (e.g., head banging, hitting or biting oneself), stereotypic motor
mannerisms, and repetitive activities. The depressive subscale assesses symptoms of
mood disorders such as sleep disturbances, poor self-esteem, appetite loss, poor self-care
skills, confusion, and social withdrawal. Lastly, the social relating subscale evaluates
behaviors that involve social disengagement and avoidance.
Psychometric studies of the DBC and corresponding subscales indicate high
internal consistency, test-retest reliability, and interrater reliability in U.S. samples,
across respondents (e.g., parents, teachers, professional caregivers), and throughout
intellectual disability severities. Total scale internal consistency (α) is 0.95. Subscale
internal reliability ranged from 0.77-0.91 (Disruptive, α=0.91; Communication and
Anxiety Disturbances, α=0.86; Self-Absorbed, α=0.84; Antisocial, α=0.84; Depressive,
α=0.80; Social Relating, α=0.77) (Mohr, Tonge, Einfeld, & Taffe, 2011; Mohr, Tonge,
Taffe, et al., 2011). Test-retest reliabilities ranged from .82 to .99, with a median of .98
across scales and forms. Full-scale scores ranged from 0-167 where higher scores
indicate higher levels of disruption. Data from the full scale score and six sub-scales
were collected from client files.
Disruptive Behavior Typology and Frequency Tracking. Using similar
methodology as other studies measuring behavior (Lee & Thompson, 2009), this study
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measured behavior frequency by aggregating the number of behaviors reported by staff.
Each time an individual displays a disruptive behavior, staff members complete an
incident report (GER) to document the type of incident, duration of the incident,
precipitating factors, and other contextual information about the incident. Reports
generated through the electronic records system aggregate the number of each incident
type for the specified time-period. The researcher utilized incident report data for each
participant to generate an aggregated total number of incidents for the study time period
and a monthly rate of each of the following behaviors:
1) Threatening Behavior. Behavior where a participant verbally threatens
another individual or utilizes physically threatening positioning. Threatening
behavior differs from other aggressive acts such as assault and altercation in
that physical contact is not achieved during the interaction.
2) False Allegation. False allegations include reports in which the participant
wrongly accuses an individual of abuse or neglect, where evidence clearly
disproves the participant’s account of events.
3) Assault. Assaults include incidents where a participant engages in physically
aggressive behavior towards another individual during the study period.
Physical aggression involves behavior causing physical harm towards others,
including hitting, kicking, biting, using weapons, throwing items, and
scratching with a clear aggressor and victim.
4) Altercation. Although similar to assault in the appearance of the behavior, an
altercation differs from assault as it includes a physical interaction in which
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both parties mutually assert aggression towards the other, obscuring who is
the primary aggressor or victim.
5) Behavioral Outbursts. A behavioral outburst includes events that require staff
intervention to preserve the safety of the participant or other individuals but
only when the event is not accounted for by any other behavioral category.
6) Self-Injurious Behavior. Self-injurious behavior involves overt acts that
produce injury to the individual’s own body, including self-neglect or physical
harm. Examples include head banging, scratching, cutting, hitting/bruising,
self-biting, and consuming nonfood items.
7) Suicide. Suicidal behavior includes self-report or observed experiences of
suicidal thoughts, gestures, attempts, and threats.
8) Substance Abuse. Derived from incident report data, substance abuse refers to
the incidents in which the participant utilized alcohol or drugs resulting in an
unsafe situation that requires staff intervention to maintain safety for the
individual or community members.
9) Theft/Larceny. Incidents where the participant intentionally took another
person’s or company’s property without permission.
10) Property Destruction. Property destruction is defined as any intentional
damage and/or destruction of public or private property. Property destruction
includes ripping, scratching, or denting an item, damaging the item where it
interferes with normal functioning, or completely destroying the object.
11) Fire Setting. This behavior includes an individual’s attempt to start a fire or
actually starts a fire with the intent to harm or destroy the property of others.
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12) Elopement. Elopement includes the participant leaving residential grounds,
vocational settings, or specified community locations without the permission
or knowledge of staff for longer than a 15-minute period.
13) Emergency Safety Personal Physical Intervention (ESPI). An ESPI represents
a staff intervention that applies physical force in response to an emergency
situation for the purpose of restraining the free movement of an individual’s
body. An ESPI is only used in an emergency to preserve the safety of the
individual (i.e., prevent or stop self-harm), staff (i.e., prevent harm to the staff
member due to physical aggression), or community members and is never
utilized as a behavioral consequence, coercion, discipline, convenience, or
retaliation by staff. ESPI incidents represent a significant escalation of
behavior requiring hands-on assistance to maintain safety. An ESPI does not
include mechanical or chemical restraints, which are prohibited practices
within the agency.
14) Police Contacts. Police contacts include any time the individual had contact
with a police officer due to either someone calling for assistance or a police
officer witnessing an event in which he/she intervenes for public safety.
15) Incarceration. Incarceration incidents include any time the individual is
detained and stays overnight in a correctional facility or jail. Each day of
incarceration was aggregated to generate a total number of days incarcerated
during the study period.
16) Acute hospitalizations. Inpatient hospitalizations remain the most costly
physical and mental health intervention (de Oliveira et al., 2016). Despite
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economic impact, hospitalizations also represent increased acuity in mental or
physical conditions that require elevated intervention and assistance.
Hospitalizations were calculated by adding the total number of instances
where the participant was transported to the hospital and admitted for at least
one overnight stay during the study period based on clinical records and
incident reports.
17) Emergency Room. Emergency room visits were calculated by adding the total
number of instances where the participant was transported to the hospital
emergency room and released the same day during the study period based on
clinical records and incident reports.
Following Varghese, Khakha, and Chadda, (2016) typology, behavioral incident
data was categorized into the following four categories for analyses: verbal aggression,
aggression against others, aggression against self, and aggression against property.
Verbal aggression included threatening behavior and false allegations. Aggression
against others included assaults, altercations, and behavioral outbursts, while aggression
against self involved self-injurious behavior, substance abuse, and suicide. Aggression
against property included theft/larceny, property destruction, and fire setting. Although
Crocker, Mercier, et al., (2007) and Crotty et al., (2014) developed a consistent typology
to categorize aggressive behaviors among individuals with IDD, data for the present
study did not include sexually inappropriate behavior, so that category was not tested in
the present study.
Finally, behavioral response outcomes included ESPIs, police contacts,
incarceration, acute hospitalization, and ER visits. Assumingly, depending on the
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intensity of the outburst, physical behaviors more likely result in a request for additional
supports captured by the behavior response outcomes. Separation of these categories
should reduce overestimating the impact of these physical behaviors since both may
occur in the same incident. To procedurally control for varying service lengths, the
researcher generated monthly rates for each behavioral variable categories.
Cost Methods
Service costs served as a proxy measure to quantify service utilization such that
higher costs imply greater service and treatment needs and strain on public health
resources. Increased service costs also represent either more intense services or
additional service amounts needed to maintain the individual in the existing level of
community care. Consistent with cost methodologies in other studies, direct service costs
were calculated by summing a variety of service-user level costs derived from actual
resources consumed in the treatment of individuals receiving mental health services
(Harrington & Kang, 2016; Kancherla et al., 2012; Knapp et al., 2005; Laidi et al., 2017;
Strydom et al., 2010; Vohra et al., 2017). The actual costs were then added to estimated
costs of various public health services and medical services utilized during the same
period to generate a total service cost per participant (see Appendix I). The researcher
transformed aggregated figures into average monthly service costs to account for the
varying service duration among study participants. Summation of the following data
generated the total cost for each participant:
1) Residential treatment services. Residential costs were measured by residential
and treatment reimbursement for each participant during the study period.
After NDHHS sets the residential rates, providers must apply for additional
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funding for individuals with higher needs, referred to as exception funding.
When state officials approve exception funding, the subsequent month’s
reimbursement reflects retrospective compensation, which distorts the actual
service cost for that month. To accommodate funding variability, monthly
totals were aggregated to generate a total service cost, consistent with
methodology from similar studies. NDHHS funded residential treatment
services for all participants in the study. Residential costs are typically the
largest cost for mental health-based cost figures.
2) Room and board. Government benefits such as Social Security or disability
typically cover room and board costs, which include rent, food, personal
hygiene items, and minor incidental items. Although these figures typically
remain constant across individuals in residential care, they represent
utilization of public funds required to care for this population. The participant
or guardian typically pays the provider for these costs.
3) Physician care. Since medical services were not provided by the agency, the
researcher did not have access to medical claims. Therefore, physical health
care cost estimates were calculated by multiplying the total number of
physician appointments attended by the participant during the study period
with the average cost of an outpatient physician visit. According to data
derived from the 2014 Medical Expenditure Panel Survey (AHRQ, 2014a)
from 33,162 individuals and 13,421 families, the average cost of outpatient
office-based physician services is $222 per visit. These services include all
primarily care appointments, physicals, and specialized physician
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appointments (e.g., psychiatrists, dentists, medication checks, occupational
therapist, physical therapist, etc.). All per diem service costs were aggregated
to capture the total outpatient health care costs per participant.
4) Nursing care. Nursing care costs were calculated by the total number of hours
each individual was seen by a nurse employed at Omni and multiplied by the
average hourly nursing wage of $38.01. Nursing wages were averaged across
all nurses employed by the agency.
5) Police contact cost. Estimated police contact costs were calculated by
multiplying the amount of time individuals encounter police officers (derived
from GER records) during the study period by $27.66, which is the average
hourly wage of a police officer in Nebraska (Bureau of Labor Statistics,
2018).
6) Emergency Room Visits. Emergency room costs were calculated by
multiplying the number of hospitalizations, excluding those followed by an
inpatient stay, by $1,048, which is the average cost of an emergency room
visit (AHRQ, 2014a).
7) Vocational services. Vocational treatment costs were collected from billing
records indicating the actual cost reimbursement to Omni from the NDHHS
per participant. Most agencies bill vocational services separately from
residential services, and include assistance with job training, employment
assistance, and supported employment programming.
8) Mental health treatment. Mental health treatment costs were calculated by
aggregating the actual amount of treatment services (e.g., evaluation,
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assessment, therapy by a mental health professional) reimbursed to Omni by
Medicaid, Medicare, private insurance, or the NDHHS.
9) Nutrition Services. Nutritional costs were gathered by aggregating actual
nutrition treatment services (e.g., evaluation, assessment, therapy by
registered dietician) reimbursed to Omni by Medicaid, Medicare, private
insurance, or the NDHHS.
10) Property Destruction. Incidents of property destruction were identified in the
participant’s clinical record and cross-referenced with property repair and
expenditure records for the facility or item replacement costs to depict the
actual cost of each incident. The sum of all incidents generated a total
property destruction cost for the study period.
11) Medication. Medication administration records were utilized to identify all
medications consumed by the individual during the study period. Medication
costs were then totaled for the study period using the contracted pharmacy
medication invoices, comprised of the actual cost paid by the client, guardian,
and insurance carrier.
Data Analysis Methods
The Statistical Package for Social Sciences (SPSS) for windows, version 26, was
used to obtain descriptive information about the participants and to test hypotheses. The
characteristics of subjects and assessment variables were analyzed through descriptive
statistics and correlations to generate a general description of participants and identify the
prevalence and type of comorbidity among the sample population.
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Preliminary analyses explored the relationship between program, gender, and age
and the dependent variables. Although age and gender shared no significant relationship
with either cost or caregiver strain, analyses with service program (coded as group home
= 0, EFH = 1) showed a significant correlation with both cost r(73) = -.498, p<.001 and
caregiver strain r(72) = -.236, p <.05, indicating that group home service programs (vs.
EFHs) were associated with greater cost as well as strain. Therefore, service program
was added as a covariate to analyses to control for these effects.
Visual inspection of scatterplot graphs followed by examination of skewness and
kurtosis values revealed non-normal distribution of aggression rates and DBC subscale
scores. Due to non-normal distribution, outliers, and small sample size (Field, 2013;
Siebert & Siebert, 2018), nonparametric analyses and transformations were performed for
affected variables. Spearman’s rho correlation analysis was used with the DBC subscales
and aggression rates for bivariate comparisons. Log transformations were conducted on
aggression rate variables for multivariate regression analyses. Examination of
collinearity statistics and results of the Durbin-Watson test were utilized to test other
statistical assumptions in the regression models.
Three multivariate regression models were analyzed and compared to examine the
relationship with participant characteristics, aggression, caregiver strain, and cost. The
first model included all four aggression types. The second and third models were
compared using an R2 change F-test to identify the optimal cost model. In these models,
the trimmed model included adaptive functioning and IQ, which is the existing cost
model used to set rates with NDHHS. The full model included the variables from the
first two models and then added behavior severity and caregiver strain, while controlling
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for service program. Finally, path analysis was used to evaluate the direct and indirect
relationship between caregiver strain and service cost.
G*Power 3.1.9.4 was used to conduct post hoc sensitivity analyses to estimate the
power to detect the effects given the existing sample size. DBC and caregiver strain
scores were missing for one participant, so pairwise deletion techniques were utilized for
affected analyses. No other data fields contained missing data.
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CHAPTER 4
RESULTS
Seventy-three participants met the inclusion criteria for the study, 26 group home
participants and 47 EFH participants. Demographic information was collected from
intake forms in the client file and consisted of age, gender, race/ethnicity, IQ, mental and
physical conditions, medications, and intellectual disability severity (mild, moderate,
severe, and profound). Of the 73 participants, 55 (75%) were white, 13 (18%) were
African American, 3 (4%) were Native American, and 2 (3%) were other or unknown.
Additionally, 49 (67%) were male and 24 (33%) were female, and the average length of
stay in their program was 742 days. Table 4.1 summarizes the demographic data by
program.
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TABLE 4.1
Sociodemographic Characteristics of Participants
Variable

Univariate Statistics

PROGRAM
Group Home

EFH

All Participants

Age

M=32.51

SD=9.42

M=31.18

SD=12.86

M=31.65

SD=11.70

Length of Stay

M=606.04

SD=399.90

M=817.89

SD=474.61

M=742.44

SD=458.12

Gender
Male

17 (65%)

32 (68%)

49 (67%)

Female

9 (35%)

15 (32%)

24 (33%)

23 (88%)

32 (68%)

55 (75%)

African American

1 (4%)

12 (26%)

13 (18%)

Native American

1 (4%)

2 (4%)

3 (4%)

Other/Unknown

1 (4%)

1 (2%)

2 (3%)

Race/Ethnicity
White

Note. Group Home (N = 26); EFH (N = 47); All Participants (N = 73)

The participants experienced an array of mental health and physical health
conditions. The most common mental health conditions included bipolar disorder (37%),
depression (30%), attention deficit hyperactivity disorder (23%), borderline personality
disorder (19%), and impulse control disorder (19%) (see Table 4.2). All of the
participants experienced mental health conditions, and 96% of participants possessed
more than one mental health diagnosis.
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TABLE 4.2
Prevalence of Mental Health Conditions among Participants
Participants
N
%
Mental Health Conditions
Bipolar Disordera
Depressionb
ADHD
Borderline Personality Disorder
Impulse Control Disorder
Post Traumatic Stress Disorder
Intermittent Explosive Disorder
Mood Disorder NOS
Oppositional Defiant Disorder
Obsessive Compulsive Disorder
Schizophrenia
Schizoaffective Disorder
Pedophilia Disorder
Anxiety Disorder
Conduct Disorder
Disruptive Behavior Disorder
Antisocial Personality Disorder
Psychotic Disorder
Hoarding Disorder
Dependent Personality Disorder
Reactive Attachment Disorder
Paraphilia Disorder
Fetishistic Disorder
Frotteuristic Disorder
Pica
Stereotypic Movement Disorder
Tourette's Syndrome

27
22
17
14
14
13
13
11
9
8
7
7
5
4
4
3
3
2
1
1
1
1
1
1
1
1
1

37%
30%
23%
19%
19%
18%
18%
15%
12%
11%
10%
10%
7%
5%
5%
4%
4%
3%
1%
1%
1%
1%
1%
1%
1%
1%
1%

Note. N = 73.
a
Bipolar disorder includes bipolar I, bipolar II, episodic mood disorder, and
cyclothymic disorder.
b

Depression includes depressive disorder, major depression, dysthymia/persistent
depressive disorder, disruptive mood dysregulation disorder, and premenstrual
dysphoric disorder.
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High rates of comorbid physical health conditions also emerged in the population.
Obesity (49%; body mass index, M = 31.37, SD = 8.17), endocrine disease (47%), seizure
disorder (37%), and gastrointestinal disorder (34%) were the most common physical
conditions (see Table 4.3). While 84% of participants experienced physical health
conditions, clinical records revealed that 79% of participants possessed more than one
medical condition.
TABLE 4.3
Prevalence of Physical Health Conditions among Participants

Participants
N

%

Physical Health Conditions
Obesity

36

49%

Endocrine Disease

34

47%

Seizure Disorder

27

37%

Gastrointestinal Disorders

25

34%

Circulatory Problems

17

23%

Respiratory Problems

10

14%

TBI

9

12%

None

7

10%

Heart Disease/Attacks

5

7%

Infectious Disease

4

5%

Blood Diseases

2

3%

42

58%

Other Medical Conditionsa

Note. N = 73.
a
Other Medical Conditions includes joint/muscle disease,
hydrocephalus, fetal alcohol syndrome, sleep disorders, Pruritus,
etc.
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The sample also showed high rates of comorbidity. All participants in the sample
were diagnosed with an intellectual disability as well as a mental health condition, while
59% of those were considered serious and persistent mental health conditions. Clinical
records revealed that the majority of participants (82%) had mental health and physical
health conditions, while 58% had serious and persistent mental illness and physical health
diagnoses. The prevalence of comorbid conditions is summarized in Table 4.4.
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TABLE 4.4
Frequency Results for Comorbidity Variables by Program (N = 73)

Variable

Univariate Statistics
Program
Group
Home

EFH

Both

IDD diagnosis present

26 (100%)

47 (100%)

73 (100%)

MH diagnosis present

26 (100%)

47 (100%)

73 (100%)

SPMI diagnosis present

18 (69%)

25 (53%)

43 (59%)

PH diagnosis present

23 (88%)

38 (81%)

61 (84%)

IDD only

0 (0%)

0 (0%)

0 (0%)

IDD + MH

3 (12%)

10 (21%)

13 (18%)

IDD + MH + PH

23 (88%)

37 (79%)

60 (82%)

IDD only

3 (12%)

8 (17%)

11 (15%)

IDD + SPMI or PH

5 (19%)

15 (32%)

20 (27%)

IDD + SMPI + PH

18 (69%)

24 (51%)

42 (58%)

Comorbidity

SPMI Comorbidity

Note. IDD = Intellectual/Developmental Disability; MH = mental health diagnosis; PH = physical
health condition; SPMI = serious and persistent mental illness.

Participants showed a range of functional abilities and assessment scores.
Participant IQ scores ranged from 20-100 (M=58.73, SD=15.62). Ten (14%) participants
were diagnosed as borderline functioning, 37 (51%) were diagnosed mild IDD, 18 (25%)
fell under moderate IDD, 7 (9%) were diagnosed as severe IDD, and one individual (1%)
possessed a profound IDD diagnosis. Participant ICAP scores ranged from 4 to 90
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(M=47.81, SD=18.96). CGSQ scores for participants ranged from 1 to 4 (M=1.76,
SD=0.68). Fifty-three percent of respondents scored in the low level of strain, while 47%
scored strain in the medium to high levels. Data collected from participant files revealed
full-scale DBC scores ranging from 7 to 127 (M=60.67, SD=29.88). Subscale scores
ranged from 0 to 45 with means ranging from 5.67 to 22.06. Descriptive statistics for
adaptive functioning and assessment variables are summarized in Table 4.5.
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TABLE 4.5
Descriptive Statistics for Functioning and Assessment Variables

Variable
IDD Severity
Borderline

Descriptive Statistics

10 (14%)

Mild

37 (51%)

Moderate

18 (25%)

Severe

7 (9%)

Profound

1 (1%)

IQ

M = 58.73

SD = 15.62

CGSQ

M = 1.76

SD = 0.68

ICAP

M = 47.81

SD = 9.42

Full-Scale Score

M = 60.67

SD = 29.88

Disruptive subscale

M = 22.06

SD = 11.10

Communication & Anxiety

M = 11.31

SD = 7.42

Self-Absorbed subscale

M = 10.43

SD = 7.97

Depressive subscale

M = 5.67

SD = 4.19

Social Relating subscale

M = 5.01

SD = 3.61

DBC

Note. N= 73 for IDD Severity, IQ and ICAP; N = 72 for CGSQ and DBC.
IDD severity = Intellectual Disability Severity; IQ = Intelligence quotient;
CGSQ = caregiver strain; ICAP = adaptive functioning; DBC =
Developmental Behaviour Checklist.
Participants displayed a wide range of disruptive, aggressive behaviors. Ninetythree percent (N=68) of participants displayed at least one type of disruptive behavior.
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Aggression against others and aggression against property emerged as the most common
types of aggression displayed by participants. Incidents of assault, behavioral outbursts,
and property destruction emerged as the most frequent behavior displayed by
participants. A summary of the descriptive information for aggression frequency
variables is summarized in Table 4.6. Emergency safety physical interventions and
police contacts emerge as the most common behavior response interventions. Although
the mean for incarceration appears high, visual inspection of the data shows that this
value is driven by one participant in the sample. After controlling for length of stay, the
monthly rate of incarceration is 0.011, and the least frequent intervention. Descriptive
information for the behavior response variables are included in Table 4.7.
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TABLE 4.6
Means, Standard Deviations, and Ranges for Aggression Types

Variable

M

SD

Range

Verbal Aggression
Threatening Behavior
False Allegations
Subtotal

0.36
1.08
1.44

0.823
2.080
2.404

0-4
0-10
0-11

Aggression Towards Others
Altercations
Assault
Behavioral Outbursts
Subtotal

0.45
8.58
7.88
16.9

0.851
15.082
13.137
25.781

0-4
0-80
0-58
0-108

Aggression Towards Self
Self-Injurious Behaviors
Suicide/Suicidal Gestures
Substance Abuse
Subtotal

3.03
0.21
0.03
3.26

6.978
0.600
0.164
7.138

0-37
0-4
0-1
0-38

Aggression Towards Property
Theft/Larceny
Property Destruction
Fire Setting
Subtotal

0.10
5.22
0.05
5.37

0.340
11.728
0.283
11.796

0-2
0-77
0-2
0-77

Elopement

1.01

2.781

0-21

Total Disruptive Behavior

27.99

38.95

0-161

Note. N = 73. Subtotals refers to the total number of incidents for that
aggression category. Total Disruptive Behavior combines incidents from all
aggression types.
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TABLE 4.7
Means, Standard Deviations, and Ranges for Behavioral Response Variables
Variable

M

SD

Range

Emergency Safety Physical Interventions

6.47

11.414

0-48

Police Contacts

3.36

4.523

0-19

Incarcerations

6.67

54.764

0-468

Inpatient Hospitalizations

0.89

2.052

0-14

Emergency Room Visits

2.63

3.138

0-16

Note. N = 73.

Total costs for study participants ranged from $26,219.32 to $1,315,890.85
(M=458,266.00, SD=302,529.14). After procedurally controlling for length of service,
the average monthly cost per participant ranged from $5,050.03 to $48,743.34
(M=$21,236.66, SD=$10,115.09). In this study, residential costs emerged with the
highest contributor to the total cost variable and ranged from $21,055 to $1,021,828
(M=$382,113.13, SD=254,622.36) for the study period. Summary statistics are displayed
in Table 4.8 for all participants, Table 4.9 for group home participants, and Table 4.10 for
EFH program participants.
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TABLE 4.8
Means, Standard Deviations, and Ranges for Cost Variables – Participant Cost Data

Variable

Minimum

Maximum

M

SD

$176.08

$124,827.83

$19,209.49

$25,817.04

$21,055.03

$1,021,764.47

$382,113.13

$254,622.36

Room & Board

$0.00

$26,840.00

$13,221.24

$10,235.74

Physician Cost

$0.00

$34,854.00

$8,095.40

$6,811.12

Nursing Cost

$0.00

$5,482.94

$1,268.91

$1,195.07

Police Contact Cost

$0.00

$1,161.72

$170.22

$251.22

ER Cost

$0.00

$16,768.00

$2,756.38

$3,288.69

Vocational Service Costs

$0.00

$280,498.98

$24,894.80

$51,582.00

Nutrition Service Cost

$0.00

$200.00

$11.78

$42.41

Mental Health Service Cost

$0.00

$96,076.63

$4,150.41

$12,117.45

Property Destruction Cost

$0.00

$27,216.96

$2,374.24

$5,325.05

Total Costs

$26,219.32

$1,315,890.85

$458,266.00

$302,529.14

Average Monthly Cost

$5,050.03

$48,743.34

$21,236.66

$10,115.09

Medication Cost
Residential Treatment Cost

Note. N = 73. With the exception of Average Monthly Cost, statistical descriptions are based on
raw data before any procedural control for length of stay.
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TABLE 4.9
Means, Standard Deviations, and Ranges for Cost Variables - Group Home Participants

Variable

Minimum

Maximum

M

SD

$292.34

$124.827.83

$17,714.08

$27,506.58

$59,492.28

$1,021,764.47

$438,912.97

$310,521.62

Room & Board

$0.00

$26,840.00

$11,686.88

$8,901.71

Physician Cost

$1,110.00

$23,310.00

$6,941.77

$5,067.27

Nursing Cost

$95.03

$4,827.27

$1,386.27

$1,299.68

Police Contact Cost

$0.00

$1,106.40

$242.03

$283.00

ER Cost

$0.00

$8,384.00

$3,466.46

$2,915.92

Vocational Service Costs

$0.00

$280,498.98

$48,431.47

$72,042.35

Nutrition Service Cost

$0.00

$200.00

$21.54

$56.83

Mental Health Service Cost

$0.00

$20,275.00

$2,194.54

$4,794.47

Property Destruction Cost

$0.00

$27,216.96

$4,684.45

$8,017.52

$124,962.10

$1,315,890.85

$535,682.44

$378,360.55

$9,943.93

$44,991.63

$27,968.65

$9,063.19

Medication Cost
Residential Treatment Cost

Total Costs
Average Monthly Cost

Note. N = 26. With the exception of Average Monthly Cost, statistical descriptions are based on raw
data before any procedural control for length of stay.
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TABLE 4.10
Means, Standard Deviations, and Ranges for Cost Variables - EFH Program Participants

Variable

Minimum

Maximum

M

SD

$176.08

$92,017.00

$20,036.73

$25,101.46

$21,055.03

$764,432.05

$350,692.95

$215,036.25

Room & Board

$0.00

$26,840.00

$14,070.03

$10,902.12

Physician Cost

$0.00

$34,854.00

$8,733.57

$7,582.17

Nursing Cost

$0.00

$5,482.94

$1,203.99

$1,142.51

Police Contact Cost

$0.00

$1,161.72

$130.50

$225.23

ER Cost

$0.00

$16,768.00

$2,363.57

$3,444.55

Vocational Service Costs

$0.00

$145,206.48

$11,874.52

$29,283.83

Nutrition Service Cost

$0.00

$180.00

$6.38

$31.24

Mental Health Service Cost

$0.00

$96,076.63

$5,232.38

$14,627.84

Property Destruction Cost

$0.00

$11,365.00

$1,096.25

$2,182.44

Total Costs

$26,219.32

$992,687.53

$415,439.89

$245,338.01

Average Monthly Cost

$5,050.03

$48,743.34

$17,512.58

$8,701.58

Medication Cost
Residential Treatment Cost

Note. N = 47. With the exception of Average Monthly Cost, statistical descriptions are based on
raw data before any procedural control for length of stay.

In addition to cost differences, other variations emerged between the two service
programs in the study. Analyses of variance (ANOVAs) revealed several significant
differences between participants served in group home and EFH settings. For instance,
group home participants incurred higher costs, displayed higher rates of aggressive
behaviors, and induced more caregiver strain than EFH participants. Interestingly, the
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severity of behaviors, IQ, and adaptive functioning did not significantly differ between
the programs (see Table 4.11). The data suggests participants in the EFH program
display lower overall rates of aggressive behaviors while in care yet exhibit equally
severe emotional and behavioral problems (across all subscales of the DBC), even
slightly higher depressive and social relating subscale scores. Although the DBC
measures aggressive behaviors, typically captured on the disruptive subscale, the DBC
assesses the intensity of emotional (e.g., withdrawn, irritable, anxious, etc.) and
behavioral problems (e.g., displays temper tantrums, eats nonfood items, inappropriate
sexual activity, uncooperative, etc.), which may or may not relate to frequency rates.
Therefore, the DBC scores represent an overall severity of emotional and behavior issues
and a larger range of issues compared to the aggression rates. The remaining results are
reported according to the research questions in order of hypothesis testing.
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TABLE 4.11
Means, Standard Deviations, Ranges, and One-Way Analysis of Variance of Major Study Variables by
Program
Univariate Statistics
Variable

IQ
ICAP
Caregiver Strain
DBC
DBC-D
DBC-C
DBC-SA
DBC-Dep
DBC-SR
Verbal Aggression
Aggression Against
Others
Aggression Against
Self
Aggression Against
Property

ANOVA

Program
M

SD

Range

1

62.04

15.66

36-100

2

56.89

15.46

20-93

1

48.30

21.00

4-90

2

47.54

18.02

4-90

1

1.98

0.80

1-4

2

1.65

0.59

1-3.21

1

63.68

27.05

21-126

2

59.06

31.44

7-127

1

23.64

9.74

7-42

2

21.21

11.77

1-45

1

11.88

6.83

3-27

2

11.00

7.77

0-33

1

11.08

7.81

0-29

2

10.09

8.12

0-30

1

5.40

4.31

0-19

2

5.81

4.17

1-19

1

4.52

3.83

0-14

2

5.28

3.50

0-14

1

0.19

0.31

0-1.11

2

0.06

0.13

0-.62

1

1.87

1.80

.03-8.51

2

0.34

0.56

0-2.87

1

0.39

0.66

0-2.35

2

0.09

0.19

0-.85

1

0.54

0.65

0-2.58

2

0.11

0.19

F

p

F(1,71) = 1.837

.180

F(1,70) = .026

.873

F(1,70) = 4.144

.046*

F(1,70) = .386

.536

F(1,70) = .778

.381

F(1,70) = .227

.635

F(1,70) = .252

.617

F(1,70) = .153

.697

F(1,70) = .714

.401

F(1, 71) = 6.162

.015*

F(1, 71) = 45.597

.000**

F(1, 71) = 9.136

.003**

F(1, 71) = 19.474 .000**
0-.96
$9,943.93COST
1
$27,968.65
$9,063.19
$44,991.63
F(1,71) = 23.470 .000**
$5,050.032
$17,512.58
$8,701.58
48,743.34
Note. Program 1 = Group home (N=26); Program 2 = EFH (N=47); Aggression type and cost statistics are
calculated using the adjusted monthly figures opposed to raw data. IQ = Intelligence Quotient; ICAP =
adaptive functioning; DBC = Developmental Behaviour Checklist; DBC-D = disruptive subscale; DBC-C =
communication & anxiety subscale; DBC-SA = self-absorbed subscale; DBC-Dep = depressive subscale;
DBC-SR = social relating subscale.
* = significant at p < .05; ** = significant at p < .01.
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Hypothesis 1: A range of bivariate relationships with average monthly service
expenditures is predicted to appear in the sample.
a. Individuals with lower IQs will be associated with significantly higher monthly
service expenditures.
b. Individuals with lower adaptive functioning indicated by lower scores on the
ICAP will be associated with significantly higher monthly service expenditures.
c. Higher caregiver/staff strain, measured by the Caregiver Strain Questionnaire,
will be associated with significantly higher monthly service expenditures.
d. Individuals with more severe behaviors, measured by higher full scale scores on
the Developmental Behaviour Checklist (total score), will be associated with
significantly higher monthly service expenditures.
e. Individuals with higher rates of challenging behavior (aggregated frequency of
all incidents including self-injurious behaviors, suicide, property destruction,
altercations, assaults, theft/larcenies, behavioral outbursts, threatening behavior,
false allegations, substance abuse, elopement, and fire setting) will be associated
with significantly higher monthly service expenditures.
Correlation analysis revealed several bivariate relationships with average monthly
service expenditures. Higher caregiver strain, r(72) = .278, p <.05, higher rates of
aggressive behaviors, rs(73) = .728, p <.001, and more severe behaviors rs(72) = .314, p <
.01, were associated with significantly higher monthly service expenditures. Higher IQ
scores, r(73) = .222, p = .059, were also associated with higher monthly service
expenditures, but only marginally significant.
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Adaptive functioning was not significantly correlated with monthly service
expenditures, r(73) = -.003, p = .983. Therefore, results indicate partial support for the
first hypothesis. As predicted, higher caregiver strain, higher rates of aggressive
behaviors, and more severe behaviors were associated with higher service expenditures
(see Table 4.12).
TABLE 4.12
Correlations with Cost

COST
COST

IQ

ICAP

CGSQ

DBC

Aggression

–
–

IQ

.222

ICAP

-.003

.483**

CGSQ

.278*

-.030

-.146

DBC

.314**

-.216

-.367**

.563**

–

Aggression

.728**

.028

-.109

.348**

.409**

–
–
–

Note. Spearman's rho correlation used for aggression rate comparisons. COST
= average monthly service cost; IQ = Intelligence Quotient; ICAP = adaptive
functioning; CGSQ = Caregiver Strain Questionnaire; DBC = Developmental
Behaviour Checklist; Aggression = monthly rate of all aggression types
aggregated.
* p < .05 ** p < .01

Since aggression rates included all four types of aggression, follow-up analyses
were conducted to offer a more comprehensive picture of the relationship between
aggression and cost. Results of the follow-up correlations are displayed in Table 4.13.
Although all aggressive behavior types were significantly and positively correlated with
cost, closer inspection revealed the strongest correlations were between cost and
aggression against others rs(73) = .698, p <.001, and aggression against property rs(73) =
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.586, p <.001. However, correlational analysis still shows substantial positive
relationships with all the aggression types and behavioral severity. In addition, all four
types of aggressive behaviors were positively correlated with each other, and the
association between aggression against others and aggression against property was
particularly strong, rs(73) = .750, p <.001. High inter-correlations raise potential issues
of collinearity for future analyses, so collinearity diagnostics such as variance inflation
factors (VIF) and tolerance statistics will be examined for those analyses. Pearson’s
correlation and Kendall tau procedures yielded similar results.
TABLE 4.13
Correlations between Types of Aggressive Behavior and Cost

COST
COST

AggVA AggAO AggAS

AggAP DBTotal

–
–

AggVA

.282*

AggAO

.698** .450**

–

AggAS

.406** .326**

.542**

–

AggAP

.586** .537**

.750**

.471**

–

DBTotal .728** .532**

.941**

.667**

.822**

–

Note. N = 73. Spearman's rho used for all correlations. All
variables were procedurally controlled by calculating monthly
averages to account for length of stay. COST = monthly service
costs; AggVA = Verbal Aggression; AggAO = Aggression Against
Others; AggAS = Aggression Against Self; AggAP = Aggression
Against Property; DBTotal = average monthly count of all disruptive
behaviors.
* p < .05 ** p < .01
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Hypothesis 2: Individuals who suffer from comorbid mental and physical health
conditions will be associated with significantly higher average monthly service
expenditures compared to those with only one or the other type of condition.
Since all participants in the sample experienced a mental health condition,
comorbidity was defined as those with a physical health condition or without. A one-way
ANOVA (comorbidity: with physical conditions, without physical conditions) revealed
that the average monthly service cost difference was not statistically significant F(1, 71)
= .123, p = .73 (see Table 4.14). Although individuals with comorbid mental and
physical health conditions incurred higher average monthly service costs (M =
$21,431.10, SD = $9,536.64) compared to individuals without comorbid physical health
conditions (M = $20,339.24, SD = $12,871.29), the mean difference was not significantly
different suggesting lack of support for the hypothesis.
A one-way ANOVA with individuals diagnosed with serious and persistent
mental health comorbidity (SPMI and physical condition, no SPMI or physical condition)
rendered similar non-significant results, F(1, 71) = .907, p = .344 (See Table 4.15).
Conditions considered serious and persistent mental illnesses (SPMI) included Major
Depression, Schizophrenia, Bipolar, and Borderline Personality Disorder. A post hoc
sensitivity analysis indicated that the power to detect obtained effects at the .05 level was
.06 for the first analysis and .16 for the second analysis with SPMI suggesting limited
power may have influenced the non-significant results.
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TABLE 4.14
Means, Standard Deviations, and One-Way Analysis of Variance in
Comorbidity Level and Monthly Service Cost

Level of Comorbidity

M

SD

N

F (1, 71)

p

Comorbidity without PH

$20,339.24

$12,871.29

13

0.123

0.73

Comorbidity with PH

$21,431.10

$9,536.64

60

Note. PH = physical health condition

TABLE 4.15
Means, Standard Deviations, and One-Way Analysis of Variance in SPMI
Comorbidity Level and Monthly Service Cost

Level of Comorbidity

M

SD

N

F (1, 71)

p

0.907

0.344

Comorbidity without SPMI

$19,923.22

$12,136.35

31

Comorbidity with SPMI

$22,206.10

$8,344.72

42

Note. SPMI = serious and persistent mental illness.

Hypothesis 3: Individuals with more severe forms of IDD (moderate, severe, and
profound), as noted in the diagnosis or IQ scores, and comorbid physical health and
serious mental illness will be associated with significantly higher average monthly
service expenditures than those with less severe forms of IDD.
Due to small sample size and few participants in a few IDD severity categories,
the analysis included collapsed categories of high (moderate, severe, and profound) and
low (borderline and mild) IDD severity. Cost was submitted to a 2 (intellectual disability
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severity: high, low) x 2 (SPMI Comorbidity: with SPMI, without SPMI) between
participants ANOVA. Neither the main effect for intellectual disability severity, F(1, 69)
= .683, p = .412, nor SPMI comorbidity, F(1,69) = 2.375, p = .128, was significant. As
hypothesized, however, individuals with higher rates of comorbidity and IDD severity
incurred higher service costs. Specifically, there was a significant interaction between
intellectual disability severity and SPMI comorbidity, F(1, 69) = 7.754, p = .007
emerged. Simple effects with least significant difference (LSD) follow-ups were used to
interpret this interaction (see Table 4.16) and revealed that SPMI comorbidity resulted in
higher average service expenditures only when intellectual disability severity was also
high. Individuals with low comorbidity and/or those without SPMI, rendered higher
average service expenditures when intellectual disability was also low. Costs are by far
lowest when intellectual disability severity is high and SPMI is absent. Figure 4.1 offers
a visual depiction of this interaction. A post hoc sensitivity analysis indicated that the
power to detect obtained effects at the .05 level was .76 for the interaction analysis.
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TABLE 4.16
Summary of Monthly Service Cost by SPMI Comorbidity and
Intellectual Disability Severity
Comorbidity

ID Severity
Low

High

Low

$23,855.64a

$15,148.14b

$19,923.22

High

$20,856.75a

$25,579.46a

$22,206.10

$21,941.46

$19,962.59

Note. Means with different subscripts differ at the p < .05 level,
using least significant difference post hoc follow-up (minimum
mean different = $6,426.30).

FIGURE 4.1
Plot of Interaction Effect of IDD Severity and SPMI Comorbidity on Cost
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Hypothesis 4: Individuals who display higher rates of aggression against others
(rates of behavioral incidents including assault, altercations, and behavioral outbursts)
will be positively associated with an array of behavioral response outcomes.
a. Individuals with higher rates of aggression against others will be associated with
significantly higher rates of emergency safety physical interventions.
b. Individuals with higher rates of aggression against s others will be associated
with significantly higher rates of police contacts.
c. Individuals with higher rates of aggression against others will be associated with
significantly higher rates of incarcerations.
d. Individuals with higher rates of aggression against others will be associated with
significantly higher rates of ER visits.
e. Individuals with higher rates of aggression against others will be associated with
significantly higher rates of psychiatric hospitalizations.
Correlational analysis revealed several bivariate relationships with aggression
against others and behavioral response outcomes. As hypothesized, individuals with
higher rates of aggression against others also experienced significantly higher rates of
emergency safety physical interventions, rs(73) = .786, p < .001, police contacts, rs(73) =
.575, p < .001, emergency room visits, rs(73) = .601, p < .001, and acute hospitalizations,
rs(73) = .351, p = .002. Contrary to hypothesis 4c, incarcerations were not associated
aggression against others, rs(73) = .122, p = .302. However, a low monthly incidence
rate of 0.011 may have influenced the results of this analysis.
Further inspection revealed several significant correlations between the behavior
response outcomes. For instance, higher rates of emergency safety personal interventions
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(ESPIs) were positively correlated with higher rates of police contacts, rs(73) = .563, p <
.001, more hospitalizations, rs(73) = .363, p < .001, and more emergency room visits,
rs(73) = .588, p < .001. Higher rates of emergency room visits were also associated with
more police contacts, rs(73) = .755, p < .001, and more hospitalizations, rs(73) = .602, p <
.001. Table 4.17 summarizes the correlational results.
TABLE 4.17
Correlations Between Aggression Against Others and Behavior
Response Outcomes
AggAO

ESPI

PC

IC

Hosp

ER

–

AggAO
ESPI

.786**

–

PC

.575**

.563**

IC

.122

.150

.260*

–

Hosp

.351**

.363**

.447**

.278**

ER

.601**

.588**

.755**

.224

–
–
.602**

–

Note. N = 73. All variables were procedurally controlled by
calculating monthly averages to account for length of stay. AggAO =
aggression against others; ESPI = emergency safety physical
intervention; PC = police contacts; IC = incarcerations; Hosp = acute
hospitalizations; ER = emergency room visits.
* p < .05 ** p < .01

Hypothesis 5: Disruptive subscale scores on the Developmental Behaviour
Checklist (DBC), will significantly predict higher average monthly service expenditures
than full scale scores.
Individuals with more severe disruptive behaviors, as measured by the DBC full
scale, incurred significantly higher average monthly service expenditures, rs(72) = .314, p
<.01. More specifically, higher monthly service expenditures were significantly
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associated with greater disruptive subscale scores, rs(72) = .412, p < .001, and higher
communication and anxiety subscale scores, rs(72) = .239, p <.05 (see Table 4.18).
While higher monthly service expenditures were significantly associated with more
severe behaviors (DBC full-scale) and more severe disruptive behaviors (disruptive
subscale), Steiger’s Z test analysis suggested the correlations with cost were not
significantly different from each other, Z = -1.526, p = .127. Therefore, contrary to
hypothesized, the correlation between cost and the disruptive subscale was not stronger
than the association between cost and the DBC full scale.
Follow-up analysis revealed significant correlations emerged between the full
scale and each subscale ranging from .556 to .834, suggesting significant
interrelationships. The substantial correlation between the full scale and disruptive
subscale indicates potential multi-collinearity. Substantial positive correlations also
appeared among the subscales, except between the disruptive and social relating
subscales. These relationships are important to note in future multivariate analyses as
multi-collinearity may impact analyses that examine individual contributions in
multivariate models. Correlations are summarized in Table 4.18.
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TABLE 4.18
Correlations Between Cost and Behavior Severity

COST

DBC

DBC-D

DBC-C

DBC-SA

DBC-Dep

COST

–

DBC

.314**

–

DBC-D

.412**

.834**

–

DBC-C

.239*

.779**

.505**

–

DBC-SA

.186

.815**

.504**

.657**

DBC-Dep

.088

.665**

.533**

.452**

.453**

–

DBC-SR

-.110

.556**

.226

.426**

.573**

.313**

DBC-SR

–

–

Note. N = 72. Spearman's rho used for all correlations. COST = average monthly service
costs; DBC = Developmental Behavior Checklist total score; DBC-D = disruptive subscale;
DBC-C = communication subscale; DBC-SA = self-absorbed subscale; DBC-Dep =
depression subscale; DBC-SR = social relating subscale.
* p < .05 ** p < .01

Hypothesis 6: A range of bivariate relationships with caregiver strain, measured
by the Caregiver Strain Questionnaire (CGSQ), is predicted to appear in the sample,
including the following:
a. Caring for individuals with more severe forms of IDD will be associated with
significantly higher caregiver strain when compared to individuals with less
severe forms of IDD.
b. Higher rates of mental health and physical health comorbidity will be associated
with significantly higher caregiver strain when compared to those with no mental
or physical health comorbidity and one or the other condition.
c. Higher rates of aggression against others (rate of assaults, altercations, and
behavioral outbursts) will be associated with significantly higher caregiver strain.
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d. Higher rates of aggression against self (rate of self-injurious behaviors and
substance abuse) will be associated with significantly higher caregiver strain.
e. Higher rates of verbal aggression (rate of threatening behavior and false
allegations) will be associated with significantly higher caregiver strain.
f. Higher rates of aggression against property (rate of theft/larceny, property
destruction, and fire setting) will be associated with significantly higher caregiver
strain.
g. More severe behaviors, measured by higher scores on the DBC, will be
associated with significantly higher caregiver strain.
Correlation analysis revealed several bivariate relationships with caregiver strain.
As hypothesized, higher caregiver strain was associated with significantly higher rates of
aggression against others, rs(72) = .419, p < .001, aggression against self, rs(72) = .393, p
< .001, verbal aggression, rs(72) = .413, p < .001, aggression against property, rs(72) =
.526, p < .001, and more severe behaviors based on DBC scores, rs(72) = .563, p < .001.
Table 4.19 summarizes the correlated comparisons. Contrary to hypothesis 6a, a oneway ANOVA with intellectually disability severity (high, low) revealed a non-significant
association between caregiver strain and severity of intellectual disability, F(1, 70) =
0.95, p = .758. A one-way ANOVA with comorbidity (with physical conditions, without
physical conditions) showed a non-significant relationship between caregiver strain and
comorbidity, F(1, 70) = .021, p = .886, revealing lack of support for hypothesis 6b as
well.
TABLE 4.19
Correlations between Types of Aggression, Behavior Severity, and
Caregiver Strain

73

CGSQ

AggAO

AggAS

AggVA

CGSQ

–

AggAO

.419**

AggAS

.393**

.542**

AggVA

.413**

.450**

.326**

AggAP

.526**

.750**

.471**

.537**

DBC

.563**

.401**

.216

.300*

AggAP

DBC

–
–
–
–
.493**

–

Note. N = 72. CGSQ = Caregiver Strain Questionnaire; AggVA = Verbal
Aggression; AggAO = Aggression Against Others; AggAS = Aggression
Against Self; AggAP = Aggression Against Property; DBC =
Developmental Behavior Checklist total score.
* p < .05 ** p < .01

Considering the significant correlations with aggression against others described
in hypothesis 4, follow-up correlations were conducted comparing caregiver strain and
the behavior response variables. Higher caregiver strain was associated with significantly
higher monthly rates of emergency safety physical interventions, rs(71) = .390, p < .001,
police contacts rs(71) = .368, p < .001, and emergency room visits rs(71) = .341, p < .001.
Table 4.20 summarizes the correlational comparisons.
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TABLE 4.20
Correlations Between Caregiver Strain and Behavior Response
Outcomes
CGSQ
CGSQ

ESPI

PC

IC

Hosp

ER

–

ESPI

.390**

–

PC

.368**

.557**

IC

.103

.083

.213

Hosp

.174

.339**

.437**

.250*

–

ER

.341**

.569**

.765**

.182

.589**

–
–
–

Note. N = 71. Behavior response variables were procedurally
controlled by calculating monthly averages to account for length of
stay. CGSQ = Caregiver Strain; ESPI = Emergency Safety Physical
Intervention; PC = police contacts; IC = incarcerations; Hosp = acute
hospitalizations; ER = emergency room visits.
* p < .05 ** p < .01

Hypothesis 7: The frequency of aggressive behaviors including verbal
aggression, aggression against others, aggression against self, and aggression against
property will significantly predict average monthly service expenditures, with aggression
against others achieving the highest predictive value in the model.
Multiple Regression analysis examined the relationship between cost and each
type of aggression. Examination of scatter plots, histograms, collinearity statistics,
Durbin-Watson test results (1.472), and P-Plots suggests no violations to linear model
assumptions.
Prior correlational analyses showed average monthly cost was positively
correlated with the frequency of all four types of aggression. As hypothesized, results of
the multiple regression analysis indicates that the model significantly predicted average
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monthly service expenditures, F(4, 68) = 11.975, p < .001. The model accounted for
approximately 41% of the variance in average monthly service expenditures (R2 = .413,
Adjusted R2 = .379). The unstandardized regression coefficients (B), and standardized
regression coefficients (β) are summarized for each variable in Table 4.21.
As illustrated Table 4.21, aggression against others and aggression against self
predicted costs when controlling for the other types of aggression. As hypothesized,
aggression against others emerged as the strongest predictor based on the standardized
regression coefficient values. Interestingly, when controlling for other types of
aggression, verbal aggression and property destruction were no longer significant. It
appears that aggression against others and aggression against self are the strongest
individual predictors of cost. A post hoc sensitivity analysis indicated that the power to
detect obtained effects at the .05 level was .99 for the regression model, suggesting
adequate power for the analysis.
TABLE 4.21
Regression Coefficients of Aggression Types on Cost
Variable

B

Constant

15307.93

AggVA

2190.79

AggAO

β

SE

t

p

1295.67

11.82

.000

.015

16938.72

0.13

.897

16269.22

.356

7419.48

2.19

.032*

AggAS

27694.30

.308

9082.76

3.05

.003**

AggAP

10031.91

.118

11797.80

0.85

.398

Note. N = 72. AggVA = verbal aggression; AggAO = aggression against
others; AggAS = aggression against self; AggAP = aggression against
property.
* p < .05 ** p < .01
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Hypothesis 8: Aggression against others, verbal aggression, aggression against
self, aggression against property, IQ, behavior severity (DBC total score), caregiver
strain (CGSQ score), and adaptive functioning (ICAP score) will significantly predict
average monthly service expenditures better than existing rate structures that only
include adaptive functioning and IQ.
Multiple Regression analysis was conducted to examine the relationship between
cost and aggression type, behavior severity, caregiver strain, gender, IQ, and adaptive
functioning between two models. Examination of scatter plots, histograms, collinearity
statistics, Durbin-Watson test results (1.369), and P-Plots suggested no violations to
linear model assumptions.
Existing rate models primarily utilize IQ and adaptive functioning to develop
residential reimbursement rates. Therefore, the first model included IQ, adaptive
functioning, and service program (for control) as predictors of cost. Results indicated
that the model significantly predicted average monthly service expenditures, F(3, 68) =
8.741, p < .001. The model accounted for approximately 28% of the variance in average
monthly service expenditures (R2 = .278, Adjusted R2 = .246). Interestingly, adaptive
functioning did not predict cost, and IQ only marginally predicted cost. Only service
program predicted cost. These effects mirror the (lack of significant) results that emerged
between adaptive functioning and IQ and cost at the bivariate level. These results
suggest that the variables that are used to determine costs in existing models are
inadequate--an issue I return to in the discussion.
When the four types of aggression, caregiver strain, and behavior severity (DBC)
were also added to the model, the model significantly predicted average monthly service
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expenditures, F(9, 62) = 6.209, p < .001. The model accounted for approximately 47% of
the variance in average monthly service expenditures (R2 = .474, Adjusted R2 = .398).
Only aggression against self significantly predicted cost in the full model. Interestingly,
service program no longer predicted cost in the larger model.
As hypothesized, comparison of the nested model with the full model using the R2
change F-test, revealed that the full model performed better than the nested model, R2
change = .196, F-change (6, 62) = 3.845, p = .003. The unstandardized regression
coefficients (B) and standardized regression coefficients (β) are summarized for each
variable along with model comparison in Table 4.22. Examination of collinearity
diagnostics for all the models suggests that the collinearity concerns were not significant
enough to invalidate the models, since variance inflation factor (VIF) values fell well
below 10, and the tolerance statistics remained well above .2 (Field, 2013). A post hoc
power analysis indicated that the power to detect obtained effects at the .05 level was .99
for both regression models, suggesting adequate power for the analyses.
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TABLE 4.22
Regression Coefficients of Aggression Types, Behavior Severity, Caregiver Strain, and
Adaptive Functioning on Cost

Variable

Correlation
with Cost

Constant

Model 1
B

β

22722.63

Model 2

SE

p

B

4590.78

.000

11808.30

β

SE

p

5958.85

.052

IQ

.222

129.47

.200

77.35

.099

106.30

.164

77.32

.174

ICAP

-.003

-57.70

-.108

62.91

.362

11.63

.022

69.96

.869

Program

-.446**

-9833.41

-.469

2193.80

.000**

-3693.66

-.176

2654.60

.169

DBC

.314**

49.90

.147

39.75

.214

CGSQ

.278*

-1613.73

-.109

1874.95

.393

AggVA

.282*

7616.97

.053

18.329.63

.679

AggAO

.698**

11501.80

.252

8805.40

.196

AggAS

.406**

27869.11

.310

9286.02

.004**

AggAP

.586**

6155.04

.720

13339.74

.646

R2
ΔR2

.278

.474
.196

Note. N = 72. IQ = Intelligence Quotient; ICAP = adaptive functioning; DBC =
Developmental Behaviour Checklist; CGSQ = caregiver strain questionnaire; AggVA =
verbal aggression; AggAO = aggression against others; AggAS = aggression against self;
AggAP = aggression against property. Model 1 included IQ, ICAP, and service program.
Model 2 included additional predictor variables.
* p < .05 ** p < .01

Hypothesis 9: Aggression against others and aggression against property will
directly predict average monthly service expenditures, but will also indirectly influence
service expenditures by significantly increasing caregiver strain.
A series of regression analyses were conducted to test the direct relationship
between aggression against others and aggression against property on cost, as well as the
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indirect relationship between both types of aggression through caregiver strain on cost.
Following Baron and Kenny’s (1986) approach, the first analysis included aggression
against others and aggression against property predicting caregiver strain. The second
analysis included aggression against others, property destruction, and caregiver strain
predicting cost. The unstandardized regression coefficients (B) and standardized
regression coefficients (β) are summarized for each variable in Table 4.23. Although
aggression against others directly predicted cost (β = .501, p < .05), the indirect pathway
from aggression against others through caregiver strain was not significant based on
analysis of the Sobel test statistic (-.451, p = .326). In addition, the indirect pathway
from aggression against property through caregiver strain was also not significant based
on the Sobel test statistic (-.454, p = .325). Contrary to the hypothesis and despite a
significant correlation, path analyses revealed that aggression against others and
aggression against property indirectly predicted average monthly service expenditures
through caregiver strain (see Figure 4.2).
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TABLE 4.23
Summary of Path Analysis Regression Coefficients
B

SE

β

p

Step 1
AggAO
AggAP

.877
1.801

.458
.857

.286
.314

.060
.039

Step 2
AggAO
AggAP
CGSQ

22756.34
11770.65
-817.84

6882.58
12933.65
1761.28

.501
.139
-.055

.002
.366
.644

Variable

Note. AggAO = aggression against others; AggAP = aggression
against property; CGSQ = caregiver strain questionnaire.

FIGURE 4.2
Path Analysis Model of Associations between Caregiver Strain and Average Monthly
Service Expenditures
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CHAPTER 5
DISCUSSION
As state agencies and managed care organizations accept the responsibility of
expanding their scope of management across chronic populations, they must continue to
analyze the complex populations they serve to achieve efficient models of healthcare
while preserving or improving quality care. Individuals with IDD represent a unique and
diverse group that experiences high rates of comorbid physical and mental health
conditions and exhibit a range of behaviors, yet remain one of the most vulnerable
populations due to cognitive limitations. However, historic service reimbursement
structures, those where payments come from multiple state and federal funding sources
across multiple providers, complicate researchers’ ability to fully explore the economic
impact of this population.
As healthcare costs continue to rise and reform efforts become imminent, it is
important that vulnerable populations continue to receive the services they need without
arbitrary limitations. Therefore, policy makers must develop a better way to efficiently
predict and manage the costs associated with the care for individuals with IDD. The
intent of the present study was to examine various factors that influence caregiver strain
and the cost of caring for individuals with IDD, specifically focusing on complexity
factors such as functional ability, comorbidity and challenging, aggressive behaviors.
Factors Related to Cost
As prior research (Knapp et al., 2005; Einfeld et al., 2010) discovered higher costs
were associated with greater levels of challenging behavior, the present study examined
challenging behavior in more detail by exploring frequency, type, and severity of those
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behaviors. Correlation analyses revealed several significant relationships with monthly
service costs, showing partial support for hypothesis 1. Of particular interest, the
presence, frequency, and severity of challenging behaviors were all significantly
associated with higher monthly service costs. More specifically, higher rates of verbal
aggression, aggression against others, aggression against self, and aggression against
property related to higher monthly service costs. The bivariate relationship with
aggression against others and aggression against property were particularly strong.
In addition to more frequent problem behaviors, increasingly severe behaviors,
indicated through DBC full-scale and subscale scores, particularly more serious
disruptive and communication and anxiety behaviors, positively correlated with monthly
service cost. When examined more closely as a whole, the behavioral associations
portray a clearer, more consistent picture. More frequent and more severe behaviors,
predominantly aggressive behaviors as well as those related to mental health
symptomology (i.e., delusions, hallucinations, obsessive behaviors) significantly related
to higher monthly service costs.
In addition to actual cost figures, various cost proxies also showed positive
relationships with rates of aggression. Individuals who displayed higher rates of
aggression against others also experienced significantly higher rates of emergency safety
physical interventions, police contacts, emergency room visits, and acute hospitalizations,
revealing partial support for hypothesis 4. Although the relationship with incarcerations
was not significant, a low incident rate likely impacted the outcome of the analysis. Each
of these interventions translate to a higher burden on public health resources. For
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instance, inpatient hospitalizations remain the most costly physical and mental health
intervention (de Oliveira et al., 2016).
The implications for these findings suggest that these more challenging
individuals likely require more staff, differentially experienced clinicians, enhanced
clinical oversight, increased supervision and monitoring, and specialized interventions.
All of these requirements translate into higher direct costs. For instance, behaviors that
result in emergency safety physical interventions require physical management of unsafe
behaviors through additional staffing, supplementary staff training, additional contact and
coordination with law enforcement, and collaboration and transportation to the hospital.
Examination of participant demographic characteristics, adaptive functioning
scores, and IQ demonstrated no significant bivariate relationship with cost (IQ marginally
significant). However, the relationship with comorbidity and cost appears a little more
complex. A nonlinear relationship emerges with comorbidity, but only when
comorbidity includes SPMI conditions and for individuals with more severe forms of
intellectual disability (hypothesis 2 and 3). Showing support of hypothesis 3, an analysis
of variance test revealed a significant interaction such that when IDD severity is high
(moderate, severe, or profound) and the individual has higher rates of comorbidity with
physical health and SPMI, they incur the highest average monthly cost. When IDD
severity is low (borderline or mild) and comorbidity is low (no SPMI diagnosis), higher
monthly costs emerged. In other words, comorbidity impacts cost when IDD severity is
high, whereas comorbidity is less influential on cost when individuals have low IDD
severity.
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Considering all of the obstacles related to caring for individuals with IDD,
complex mental health conditions combined with severe cognitive limitations generates a
complicated situation for caregivers. To manage individuals with poorly regulated
mental health symptoms stemming from SPMI conditions in addition to physical health
conditions, staff members must have specialized education and training in mental health
and some health literacy to navigate specialized physical health services. Clinical
supervisors managing direct staff and developing care plans must possess specialized
knowledge of mental health symptomology, comorbidity, and interventions but also
characteristics and treatment options for individuals with IDD. Interventions appropriate
for managing mental health symptoms require alterations to accommodate individuals
with cognitive deficits, such as a higher frequency of interventions, longer intervention
sessions, and modifications to the intervention strategies (e.g., use of pictures).
Prior research, predominantly conducted with non-disabled individuals, indicated
a linear relationship with comorbidity and cost (Barnett et al., 2012; Lehnert et al., 2015).
Although the present study did not find similar results (hypothesis 2), the study expands
the literature by enhancing our understanding of the influence of comorbidity.
Interpreting the effects of comorbidity must include a thorough understanding of the
individual components of each condition contributing to the comorbid diagnoses. The
presence and severity of IDD and SPMI conditions differentially influence cost when
compared to individuals with other comorbid conditions.
Cost Model Structures
The primary goal of this study was to develop a better understanding of factors
influencing cost with the ultimate objective of developing a predictive cost model.
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Although other studies show that challenging behaviors, comorbidity, and severity of
intellectual disability relate to higher costs (Einfeld et al., 2010; McGill & Poynter, 2012;
Unwin et al., 2017), no studies examine whether certain behaviors drive costs or develop
a cost model to predict cost trends.
As previously stated, correlational analyses showed that average monthly cost
was positively and significantly correlated with all four aggression types, caregiver strain,
and behavior severity (DBC). A series of regression analyses in the present study
extended existing literature by assessing the relationship between specific aggressive
behaviors and generating a more robust cost model. The first model consisted of
examining average monthly cost with rates of the four aggression types. Providing
support for hypothesis 7, the model significantly predicted average monthly cost, and
aggression against others and aggression against self individually contributed to the
model after controlling for the other types of aggression.
The second model examined rate methodologies currently utilized in Nebraska,
which are primarily driven by IQ and adaptive functioning, measured through the ICAP
assessment. The model accounted for approximately 28% of the variance in average
service cost, but service program (EFH vs. group home) emerged as the only significant
individual contributor to the model when controlling for the other variables in the model.
IQ marginally contributed to the model and adaptive functioning did not contribute to the
model.
Although NDHHS sets residential rates primarily through ICAP results, which
would be captured in the residential costs, a few conditions are important to note. First,
the cost variable in this study includes residential service reimbursement but it also
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includes other public health costs to generate a more comprehensive measure of direct
costs (e.g., police, physician, nursing, ER visits, medications, etc.). Second, agencies can
apply for exception funding, which are extra residential funds for additional support (i.e.,
to cover higher staffing ratio or supervision needs). Although this model significantly
predicted monthly service cost, this researcher believes a model that accounts for
specialized needs, for example comorbidity and aggression (frequency and severity),
predicts agency cost better, which is captured in the final model.
The final model combined the first two multivariate models and incorporated
behavior severity and caregiver strain. The researcher excluded comorbidity from the
regression models due to limited variability in the sample (e.g., high prevalence among
participants) and non-linear relationship noted in previous analyses with ID severity. The
model successfully predicted services cost. However, despite several significant bivariate
correlations, many variables did not individually contribute to the multivariate model.
Since behavior severity, caregiver strain, verbal aggression, aggression against others,
and aggression against property shared significant bivariate relationships with cost but
lacked significant contribution to the multivariate model, multi-collinearity may affect
individual model contribution. However, closer examination of collinearity diagnostics
suggests that collinearity concerns are not significant enough to invalidate the model
(Field, 2013).
Further complicating the model, caregiver strain creates an interesting effect.
Although not significantly contributing to the model independently, caregiver strain has a
negative regression weight in the model (opposite sign from its correlation with the
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criterion), indicating that after accounting for all the other variables, participants with
lower [staff] caregiver strain predicted have higher monthly service costs.
When comparing the second and third multiple regression models, the final model
performed much better than the nested model, consistent with hypothesis 8. These results
suggest that although existing rate models in the state successfully predict cost, those
models cannot account for 72% of the variation in cost. In other words, existing rate
methodologies appear inefficient or inadequately account for challenging behaviors.
Models that incorporate challenging behaviors, particularly more frequent aggressive and
severe behaviors, predict costs better at least for specialized populations tested in the
present study such as those with complex mental health and physical health conditions.
Comorbidity and aggression clearly capture only a portion of factors driving
costs. Other factors such as the type of physical health condition will likely impact
service and public health costs. For instance, conditions such as heart disease, cancer,
and diabetes have much higher health costs compared to less severe or acute conditions
(Kockaya & Werteimer, 2010). Similarly, pharmaceutical costs contribute to lifetime
disease cost estimates of chronic conditions. Research also suggests that characteristics
such as verbal communication skills (Unwin et al., 2017), older age (Strydom et al.,
2010), and the presence of additional disabilities such as hearing and vision problems
(Harrington & Kang, 2016) impact cost.
Considered together, these results lead to significant social and policy
implications. Comorbidity and challenging behaviors, both in frequency and severity,
should be considered when developing rate methodologies and policies towards staff
development. Better rate models direct funds to individuals who need services the most
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and improve economic predictability and future forecasting options for funders. Many of
these individuals, such those in the present study, already receive services and funding
through exception processes, but this process is unpredictable and inconsistent. The
criteria is subjective and lacks the objective methodology of traditional approaches used
for the general population receiving LTSS. Instead, new policies should direct better
assessment of individual needs at intake that include identification of mental, physical,
and behavioral health issues, and then set appropriate funding rates based on that
objective assessment process. Policymakers leading rate development initiatives must
thoroughly understand the population and service challenges to recognize the factors
impeding successful care.
Poorly managed mental and behavioral health conditions increase strain on
providers and other caregivers. However, a better understanding of the population also
provides opportunities to adjust subsequent policies to combat existing challenges. For
instance, if research shows high rates of comorbidity and challenging behaviors, staff
training should include those factors to best prepare those individuals for caregiving
tasks.
Unfortunately, adjusting rate structures require delicate transitions and careful
consideration of the entire system. According to systems theory, reality is socially
constructed, and changing one part of a system may affect other parts or the whole
system. Furthermore, each entity within a system responds to different motivating factors
(Luhmann, 1996), but may share some systemic goals. Although not the sole factor,
economic incentives clearly influence motivation (Friedland & Cole, 2019), and
subsequent behavior (Hoff & Stiglitz, 2016). Adding additional criteria to rate models,
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such as frequent and severe aggression, can inadvertently reinforce providers overreporting aggressive behaviors or incentivize poor management of behaviors to maintain
funding or promote higher funding. Providers experience conflicting motivation if
funding is tied to factors somewhat under their control, like reporting certain behaviors
(or lack of behaviors). Therefore, initial cost-setting procedures should account for prior
acts of aggression through an independent assessment, whereas ongoing cost
determinations could use objective emotional/behavioral severity assessments like the
DBC to direct funds and promote desired outcomes. In addition, instead of incentivizing
shorter treatment durations like traditional value-based contracts, states could fiscally
incentivize providers to reduce costly consumer behaviors, such as aggression.
Another factor to consider in order to maintain homeostasis in the state funding
systems, those that regulate LTSS, while facilitating significant change is how to ensure
funding is simply not redirected from one individual to the next. Although states use rate
methods to control costs, incorporating assessment techniques to better identify consumer
needs also reduces inefficient use of funds such as duplicated services, extended care
episodes, and inefficient care coordination. If the state utilized assessment results to
purposefully match providers/caregivers, develop training and policies to support those
needs, they will strategically direct funds towards necessary services instead of
redirecting funds from one individual to the next.
Finally, incorporation of these changes should be communicated with and
integrated between the systems. System integration continues to be a significant aspect
of systemic evolution (Luhmann, 1996). To achieve system change or cross-system
change, collaboration must occur within and between systems (Hodges et al., 2012).
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Representatives from the healthcare, education, LTSS, and legal system should be
involved in discussions to integrate care improvements as each systems has its own role
in reducing unnecessary costs and improving care. These collaborations allow for
alignment of shared goals and identification of individual and systemic action steps.
Caregiver Strain and Impacts
Despite successful explanation of variance in monthly service costs, the
relationship between caregiver strain and cost remains less obvious, and significant
bivariate relationships with caregiver strain and other study variables add a layer of
complexity when conceptualizing overall cost. Correlational analyses revealed that
higher levels of caregiver strain were not associated with demographic characteristics
(age, gender), adaptive functioning, comorbidity, IQ and ID severity, but more frequent
(all types of aggression) and severe aggressive behaviors related to higher caregiver
strain, providing partial support for hypothesis 6. These results help pinpoint that client
behaviors are driving caregiver strain, which is important when considering the
relationship between caregiver strain and cost.
Although bivariate analysis of caregiver strain and cost uncovered a modest linear
relationship, non-significant results from regression and path analyses in the present
study (i.e., individual contribution of caregiver strain in the regression analysis in
hypothesis 8; non-significant indirect pathway from aggression against others and
aggression against property through caregiver strain in hypothesis 9) imply that the
relationship with caregiver strain and cost is not clearly explained in the study, yet it
shares overlapping relationships with several variables. One must consider the following
explanations: 1) either subjective or objective strain is related to cost, 2) caregiver strain
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and cost share a weaker linear relationship or a curvilinear relationship, 3) caregiver
strain is not captured in the way cost is operationalized in the current study, or 4) the
types of aggression and behavior severity are differentially related to cost and caregiver
strain.
Unfortunately, data for the objective and subjective strain subscales of caregiver
strain were unavailable in this study, which may have offered a reasonable explanation
for the relationship. Emerging research with child populations suggests a relationship
between caregiver strain and cost (Zhao et al., 2019), where higher objective strain was
more predictive of higher costs, whereas subjective strain was associated with lower costs
(Brennan et al., 2003). Analyzing the relationship between objective and subjective
strain may have offered a clearer understanding of the role of caregiver strain in the
present study.
Another explanation for results in the current study emerges after unbundling the
methodology and components of the cost variable. Average monthly service
expenditures were composed of actual incurred costs of care from a direct service model
with exception of a few public health cost estimates (e.g., police, physician, ER costs).
Despite clear strengths for these methodological decisions, unfortunately, this type of
model minimizes the potential impact of indirect costs. Not only are indirect costs
difficult to measure, my understanding of per diem reimbursement models utilized by
most funders is that reimbursement for direct services assumes coverage of some indirect
costs. In other words, most funders only reimburse for direct care through per diem
reimbursement and do not cover costs such as hiring, training, and retraining staff to
perform the direct care (but account for a portion of those costs in the rate structure).
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Furthermore, agencies may incorporate those costs into rate development when they input
into the rate setting process.
Unfortunately, as previously stated, labor studies propose that the direct service
workforce who care for individuals with IDD experience serious challenges (Test et al.,
2003), arguably higher than many other professions. Accumulation of this information
leads one to assume that current rates structures, even those that account for some
indirect costs, would not adequately cover all the costs for these individuals. Therefore,
these indirect costs likely remain under-represented in the present study cost variable as
well as existing rates.
Workforce issues such as high turnover and vacancy rates along with difficulties
recruiting and keeping direct support staff, place a higher burden on direct service
professionals. These added stressors lead to emotional problems, lower job satisfaction,
reduced staff morale, and affects service quality (Test et al., 2003). Agencies serving
individuals with more intensive needs encounter even higher turnover (Hewitt et al.,
2008). Several studies suggest that working with challenging behavior over time leads to
negative emotional responses and eventually burnout (Hastings, 2002; Mitchell &
Hastings, 2001; Rose et al., 2004).
Considering the relationship with caregiver strain and workforce challenges, the
present study expands existing literature by identifying a better understanding of the
relationship between caregiver strain and cost. Although previously discussed research
shows caregiver strain influences cost, results from the present study highlights that the
relationship likely emerges through indirect costs, not captured in existing rate structures
or the cost variable in this study. Indirect costs include the financial impact of reduced
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job efficacy (Zhao et al., 2019), but also existing workforce issues of recruiting, hiring,
retaining, and training new direct care workers.
Lastly, the various types of behaviors differentially influence caregiver strain and
cost. According to the proposed conceptual model (see Figure 5.1), aggression against
others and aggression against self primarily predict cost (direct costs), whereas behavior
severity, verbal aggression, and aggression against property primarily predict caregiver
strain (indirect costs), despite significant overlap and interrelationships between the
behavioral variables. Aggression against others and aggression against self often require
additional staffing to maintain safety, which should be captured in the cost variable of the
current study. Individuals who display aggression against others also require increased
staff interventions such as emergency safety physical interventions, police contacts,
hospitalizations, and emergency room visits to maintain immediate safety. However,
aggression against self, which includes suicidal gestures or actions, typically occurs in
isolation. Once identified, the caregiver exerts considerable energy attempting to
determine the contextual factors related to the self-injurious behavior. Although
management of this type of behavior may not require additional staff, it would require
additional staff training, often lacking in agencies not specializing in mental health care.
Management of both situations may contribute to increases in caregiver strain, but
they also contribute to increased direct costs, clearly captured in the cost variable in the
study. Contrarily, the pathway from verbal aggression and aggression against property
becomes more predictive of caregiver strain, but less individually represented in the
direct costs analyzed. Caregivers rarely receive training to manage aggression against
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property, yet often experience the financial strain associated with replacing damaged
items or the burden of arranging repairs.

FIGURE 5.1
Conceptual Model of Associations between Caregiver Strain and Average Monthly
Service Expenditures
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Classic notions of attribution theory offer further explanation of this relationship.
Attribution theory posits that individuals seek to explain behavior by attributing a cause.
Based on that attribution, individuals develop attitudes and beliefs about the person
and/or situation, which subsequently shape their behavioral and emotional responses,
such as perceived caregiver strain. Although individuals with multiple problems could
lead to more negative attributions, the amount of control over the cause influences
perceptions of responsibility (Wiener, 1995; Williams et al., 2015). One study examining
staff attributions of individuals with profound intellectual and multiple disabilities found
that staff members tend to attribute challenging behaviors to biomedical causes (Poppes
et al., 2015). Other studies examining challenging behavior from individuals with ID
suggest that when individuals perceive external causes of challenging behavior, they
respond with a more positive affect and engage in helping behavior (Dagnan & Cairns,
2005; Dagnan et al., 1998; Hill & Dagnan, 2002; McGuinness & Dagnan, 2001; Stanley
& Standen, 2000). However, a systematic review revealed inconsistent outcomes
associated with notions of control and helping behavior (Willner & Smith, 2008).
The present study offers guidance to clarify the previously conflicting literature
because the results suggest that the certain types of challenging behaviors, in this case,
different types of aggression, differentially affect caregivers. Although caregiver
attributions were not explicitly measured in the study, the various types of aggression
elicited different amounts of strain, which account for emotional strain. By applying
attributional theory, one may assume that the different types of behaviors induce varying
perceptions of attributional causes and subsequent level of control. For instance, higher
rates of comorbidity may influence staff attributions towards biomedical causes (client
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less responsible for behavior) for particular types of challenging behavior (e.g. aggression
against others and aggression against self), reducing the perceived strain. Contrarily,
staff may internalize verbal aggression directed towards that caregiver, which may
stimulate negative emotions and ultimately increase perceived strain. In addition to the
aforementioned discussion of indirect costs, consideration of attributional influences
demonstrates that caregiver strain plays a very complex role in explaining variations in
cost and impacts service quality for individuals with IDD.
Impact of Programming and Setting
Finally, service program plays a critical role in this study as it represented two
distinct care settings between participants and influenced relationships with several
variables in the study. For instance, results show significant mean differences in
caregiver strain, cost, and all aggression rates such that group home participants incur
higher costs, display higher rates of aggressive behaviors, and induce more caregiver
strain. Interestingly, the severity of behaviors, IQ, and adaptive functioning do not
significantly differ between the programs. The data suggests participants in the EFH
program display lower overall rates of aggressive behaviors while in care, yet exhibit
equally severe behaviors (across all subscales of the DBC), even slightly higher
depressive and social relating subscale scores. Considered together, the data provides
compelling support for setting effects.
Although largely unexamined in adult populations, conduct disorder literature
suggests congregate care yields poorer outcomes among adolescent populations. In
particular, peer contagion through deviancy training amplifies problem behaviors such as
violence and sexual promiscuity (Dishion, 2000; Dishion & Tipsord, 2011, Dishion, et
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al., 2010). Peer contagion refers to a mutual influence that occurs between an individual
and a peer where each party inadvertently influences the other. Similarly, deviance
training characterizes the process when the mutual influence unconsciously reinforces
and subsequently increases the deviant behavior. However, some studies show that selfregulation moderates the effects of peer deviance (Gardner et al., 2008). Sijtsema et al.
(2010) found evidence of a peer contagion influence for various types and functions of
aggression (e.g., instrumental, reactive, and relational aggression). Furthermore,
evidence of peer contagion becomes particularly problematic in group homes settings
because individuals placed in those environments are vulnerable to the effects of peer
contagion and the effects counteract intended progress and treatment outcomes (GiffordSmith et al., 2005; Robst et al., 2011; Sekol, 2013). Placing several individuals with
deviant behavior together creates an environment rich for reinforcing existing
maladaptive behavior and teaching additional deviancy.
However, the literature suggests that the social influence of peers becomes less
critical in adulthood (Gardner & Steinberg, 2005) and aggression decreases and becomes
less overt and reactive as adolescents get older (Tremblay, 2000) likely because
adolescents become more cognitively sophisticated, improve self-regulation, and prefer
reduced detection. Unfortunately, adults with IDD lack the cognitive sophistication that
may facilitate the developmental pathways that promote reduced peer influence and
decline in aggressive responses. Furthermore, an analysis of qualitative studies show that
individuals with IDD attribute peer behaviors and staff attitudes and reactions as factors
influencing aggressive and challenging behaviors (van der Bogaard et al., 2019).
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In the present study, individuals residing in the group home setting displayed
higher rates of all four types of aggression, and caregivers experienced more strain. If
applied to the literature on peer contagion, group home settings may serve as an
environment conducive to deviancy training. In addition, considering lower levels of
self-regulation among individuals with IDD and a higher desire for social acceptance
compared to peers without IDD (Nader-Grosbois, 2014), one may assume that cognitive
limitations impede sophisticatedly planned behavioral responses, so these individuals
maintain a reactive aggressive response. Therefore, results of the present study suggest
that adults with IDD, who have cognitive impairments, may differentially respond to peer
actions, remain susceptible to peer contagion and deviancy training, and maintain
physically aggressive behaviors into adulthood when exposed to others with similar
behaviors.
For example, consider the following situation. Two individuals with IDD reside
in a group home. One individual frequently displays aggressive behaviors, oftentimes
resulting in “hands-on” staff interventions such as an ESPI. Staff exert considerable
time, energy, and attention into managing that individual while unintentionally reducing
attention to the other individual in the home. The second individual then begins to
exhibit similar behaviors, mimicking his/her peer (social learning) and seeking social
acceptance and attention. In response, staff increase attention towards that individual to
manage the behavior and inadvertently reinforce the aggression with the second
individual. The cycle continues between the two individuals, resulting in increased
frequency of aggressive behaviors, potentially increasing the severity of aggressive
behaviors, and amplifying strain on staff caring for both individuals.
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In contrast to the group home setting, individuals served in the EFH setting
oftentimes live with non-disabled peers and caregivers. If other individuals in the home
also receive services, individualized programming leads to fewer interactions among the
service recipients and fewer opportunities for peer contagion or deviancy training.
Despite consistent acuity based on similar behavioral severity, IQ, and adaptive
functioning scores, individuals served in EFH settings displayed fewer aggressive
behaviors and induced less strain on their caregivers while receiving services at over
$10,000 per month cost saving compared to their counterparts served in group home
settings. The annual cost savings amount to $5,640,000 just for the 47 EFH participants
in the present study. Services rendered in EFH settings appear more cost effective and
result in better outcomes such as fewer aggressive behaviors.
Statistical differences between the programs lead to a closer examination of
program structures. Although programmatically similar in regards to rehabilitative
treatment, supervision levels can differ between programs. For example, individuals
living in group home settings receive staff supervision 24 hours per day with awake staff
throughout the night. Although individuals in the EFH program receive similar
supervision throughout the day, they do not receive awake caregivers or staff overnight.
The nature of increased supervision enhances the opportunity to “catch” individuals
engaging in negative behaviors, which may explain the increased frequency of aggressive
behaviors for participants residing in a group home. Individuals in group home settings
may also interact with an increased number of staff members, which introduces variations
in expectations and adherence to individualized treatment plans. Subtle variables in staff
responses can affect client behaviors.
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Finally, results of this study clearly support notions from the Behavioral Model of
Health Services Use. The model assumes that individuals with higher service needs
utilize services at higher rates if resources are available (Andersen, 1995). Individuals
who displayed with more frequent and more severe behaviors and those with higher rates
of comorbidity suggest higher clinical needs, and in this study, clearly relate to higher
costs. Higher costs often serve as a proxy for increased services or higher service
utilization. Therefore, individuals in care with higher needs are utilizing services at a
higher rate than those with fewer needs.
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CONCLUSION
Results of the present study suggest that participant characteristics such as
comorbidity, severity of intellectual disability, frequency and severity of challenging and
aggressive behaviors, and service setting significantly influence cost, which are largely
ignored in existing rate setting methods. Systems theory (Luhmann, 1996) offers a broad
theoretical understanding of how these factors influence the various systems financially
affected by inadequate rate structures, but also provides a pathway for viable solutions.
In addition, caregiver strain appears highly receptive to participant behaviors, especially
more frequent and severe aggression. Commonly accepted stress models, such as the
Stress Process Model (Pearlin et al., 1990), suggest various stressors affect caregiver
strain. The current study reinforces the notion of behavioral influences on caregiver
strain, but also shows that some behaviors such as property destruction induce higher
amounts of strain.
The present study contributes to existing literature in a number of ways. First,
literature examining setting differences within community services for adults with IDD
remains largely unexplored. Prior research primarily examines setting effects from a
deinstitutionalization perspective comparing institutional and community setting
differences. However, in response to national pressure for community integration,
several types of community services emerged. This study not only offers preliminary
evidence to extend adolescent peer contagion and deviance training literature to adult
IDD populations in congregate care settings, the results also suggest evidence to support
better outcomes for particular community settings, like EFH homes. Research with
adolescents shows an array of negative outcomes related to congregate care due to peer
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contagion (Dishion & Tipsord, 2011). Although the group homes in the present study
were single-family homes in the community, they still represent a congregate care setting.
Alternatively, EFH services offer similar service programming, treating individuals with
similar acuity as those in group home settings, also in the community but in a more
home-like setting.
The present study also includes a more robust analysis of individuals with IDD,
the characteristics unique to this population, and an economic analysis of primarily
actual, directly incurred costs associated with community care. Individuals with IDD
experience a large range of deficits, which differentially affects service needs and the
intensity of care required to preserve community integration. These results provide
implications for future rate design and staffing considerations (e.g., training, hiring
criteria) to improve care and reduce caregiver strain while maintaining economic
efficiency.
Third, the study examines incidence-based data including various types of
disruptive and challenging behaviors, specifically types of aggression that affect the care,
services, and needs of the individuals. Although prior studies examined the economic
impact of challenging behavior, few identify which types of behaviors actually influence
service utilization and cost. Despite significant interrelationships between the types of
aggression in the present study, further analysis revealed unique contributions to cost
dependent on the type of behavior. Therefore, the type of problem behavior differentially
influences cost, which is an important distinction for future research. In addition, the
present study not only examines the frequency but also the severity of such behaviors.
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Implications for this knowledge significantly guide future service design, workforce
development, and funding allocation decisions.
Fourth, care for individuals with IDD crosses multiple public health systems and
funders. According to Cuffel (1997), “disruptive behavior is likely to affect costs in
mental health, public health, criminal justice, and other social service sectors” (p. 1,565).
Although the present study lacks direct cost comparisons of some of those community
contacts (e.g., acute hospitalizations), the incident rates serve as a proxy for interpreting
greater impact on the community and public health entities. In order to truly understand
the economic impact of this population and achieve better monetary decisions, we must
recognize all the sources involved, which are not just mental or physical health care costs.
Significant changes to any system involved in caring for this population, which is highly
driven by public services, would considerably impact several public entities with separate
budgets. For instance, the Department of Health and Human Services operates with a
different budget than the Department of Justice. However, both use resources to care for
individuals with IDD especially when national efforts significantly change the service
structures for those individuals (e.g., national deinstitutionalization efforts). Therefore,
understanding those fiscal components allows departments to work together more
efficiently.
Next, the study includes American participants. Studies that incorporate more
holistic cost analysis methods as illustrated in this study typically test international
populations (Doran et al., 2012; Genereaux et al., 2016; Järbrink et al., 2003). Funding
reimbursement structures and treatment patterns significantly differ from country to
country, which affect the utility of study findings and generalizability of cost analyses.
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The current study also examines cost differences among distinct levels of
impairment severity and specific comorbidity combinations. Investigating subgroups
among highly heterogeneous populations facilitates higher scientific accuracy, reduces
inconsistent results due to highly dependent relationships, and improves generalizability
of research. Acknowledging and accounting for these differences informs funders and
policymakers how to differentially direct resources by creating a more efficient system
and reduce wasteful spending. Furthermore, conceptualizing comorbidity and
multimorbidity from a multidisciplinary perspective, initiates a dialogue for future
researchers to explore interactive effects between various mental and physical health
conditions for individuals with IDD.
Finally, this study examines a very unique population that few studies recognize.
Ninety-three percent of participants displayed co-occurring challenging and aggressive
behaviors and diagnosed mental health conditions. Fifty-seven percent of the sample
showed coexisting challenging behavior with SPMI diagnoses. When compared to
studies where 10-27% of their sample reach this combination of conditions (Niven et al.,
2017; Holden & Gitlesen, 2003; Borthwick-Duffy, 1994; Kiernan & Qureshi, 1993), the
present study was able to examine detailed characteristics of a niche population
unavailable to most researchers. The sample was selected from a clinical population, so
the high prevalence of mental health conditions should be assumed. Although a
significant strength, exceptional samples also translate to restricted generalizability and
other limitations. Furthermore, the high rates of comorbidity and homogeneity of the
sample regarding comorbidity also influenced statistical analysis and limited options for
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group comparisons. A larger sample with greater heterogeneity would lend to greater
generalizability, potentially increased effect sizes, and greater statistical opportunities.
Limitations
Unfortunately, this study only begins the process of evaluating the relative
economic impact of deinstitutionalization and the special care needs of individuals with
IDD. The study only includes participants from one agency in Nebraska limiting the
generalizability of the study. Indicative of the high rates of comorbidity (100% with
mental illness) and challenging behaviors, referral sources and admission criteria likely
affect the characteristics of individuals admitted to an agency. For instance, referral
sources may refer clients with particular issues, such as those with IDD and mental health
conditions, to certain agencies based on their expertise or past experiences. Therefore,
future studies should include multiple agencies across multiple states to validate the
methodology and outcomes.
Although the use of direct and accrued costs offer a significant strength to this
study, the measure of cost also includes some limitations. First, due to lack of access to
police and medical claims data, the researcher estimated costs for physician
appointments, police contacts, and emergency medical services based on incident review
data. To improve the accuracy of police cost estimates, the number of law enforcement
officers and the time of contact were incorporated into the calculations. Furthermore,
acute hospital care costs were excluded from the study due to dramatic variations in such
costs. Unfortunately, the use of estimates increases error and may influence results.
Cost figures also excluded any indirect costs. For instance, police estimates
included only direct time with participants, and did not include costs for paperwork or
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drive time. For other types of services, some studies calculate the cost of lost wages or
time required to care for the individual with IDD (Genereaux et al., 2016; Järbrink et al.,
2003) and transportation costs (Doran et al., 2012). However, those costs were
intentionally excluded from the proposed study due to the subjective nature of calculating
indirect costs as well as the growing focus and literature on physical care. In addition,
most individuals in residential care minimally rely on family members for day-to-day
needs. Therefore, care primarily comes from staff members or contracted individuals,
and those expenses are incorporated into residential treatment costs. Furthermore, other
indirect costs typically estimated in economic impact studies rely primarily on the loss of
earnings or employment productivity. Approximately 23.9% of individuals with
cognitive disabilities maintain employment, and those who maintain paid employment
typically work fewer hours and for lower wages (Butterworth et al., 2011).
Consequently, productivity loss estimates appear less relevant when considering the
relative cost of caring for this population. Furthermore, some indirect costs related to the
administration of services, staff training, recruitment and retention are presumably
included in existing treatment rates. However, as previously discussed, higher rates of
turnover and elevated vacancy rates remain unique to the workforce caring for
individuals with IDD, and would affect cost. Future studies should aim to include actual
medical costs and account for additional indirect costs. Unfortunately, claim data is
difficult and costly to obtain, and indirect costs can be extremely subjective and difficult
to measure.
An additional limitation of the current study comes from the use of archival data.
Although many common limitations in using secondary data were minimized since the
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primary researcher had access to the entire participant clinical files and thus the entire
dataset (Hinds et al., 1997), other limitations emerge from the use of secondary data. For
instance, missing and incomplete data is a common limitation when using health records
for secondary data analysis (Gloyd et al., 2016). The completeness and quality of the
data are unknown. Multiple staff members input information into the clinical file, so
knowledge, expertise, and documentation quality vary between individuals and across
participants. However, these effects should be random and equally prevalent across the
sample. Most likely, many behaviors are actually underreported. For instance, some
behaviors are easier to conceal (e.g., self-harm), so likely remain underestimated across
all participants. Cross-referencing multiple sources of documentation across multiple
care providers to verify accuracy minimized documentation errors and omissions in the
current study.
Next, the choice of assessments and data fields are limited to the original authors.
In the current study, the agency utilized the Caregiver Strain Questionnaire to measure
caregiver strain, and no other measure of caregiver strain was available. Unfortunately,
only global scores were available in the client file, so subscale scores were unavailable to
the researcher. The CGSQ also does not account for strain generated from caring for
multiple individuals or challenges placed on caregivers outside of client care that may
affect strain when working with individuals (e.g., work, family, school, etc.). However, a
review of literature on caregiver strain methods revealed similar issues when measuring
strain in clinical populations, and several studies confirm excellent reliability and validity
for the measure on populations similar to the present study.

108
The study also included the ICAP and DBC with the same population. Original
research examined the ICAP in institutional populations, which many would argue
significantly differ compared to those in community settings. Intended to measure
adaptive functioning, the ICAP includes questions on maladaptive behavior, which are
also captured separately in the present study. However, the ICAP lacked a significant
linear relationship with any of the aggression types. These results suggest that the ICAP
underestimates the presence of maladaptive behavior in specialized populations as
described in this study. Furthermore, consistent with other studies, the ICAP serves as a
poor predictor of cost or funding allocation (Arnold et al., 2015) despite heavy reliance
by state funders, including the state of Nebraska.
The researcher also acknowledges potential problems with use of the DBC
assessment. Client files only included the adult version of the Development Behaviour
Checklist even though eight adolescent participants (3 youth ages 14-16, 5 youth age 17)
received services. The adolescents were included in the study because sample selection
included all clients receiving group home and EFH services. Follow-up analysis of the
regression models removing the adolescents, revealed that behavior severity becomes a
significant individual contributor to the model (B = 83.279, β = .270, p = .01), and the
model then accounts for 68% of the variance (R2 = .682, Adjusted R2 = .628) in cost,
which is a significant increase from initial analyses. Use of the adult version of the DBC
assessment for adolescents may have increased measurement error in the original
analyses. Since the adolescent version of the DBC differs from the adult version in total
score and subscale factors, the versions should not be included in the same analysis.
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Therefore, follow-up studies should include only adult populations or alternative
assessments to measure problem behavior severity.
In addition, some analyses should be interpreted with caution. Although
consistent with a priori hypotheses, conducting multiple statistical analyses increases the
risk for type I errors. Correction techniques were not employed in this study due to the
risk of artificially increasing type II errors, which are highly sensitive to sample size and
statistical power. Inadequate statistical power driven by a modest sample size (N=73)
likely played a role in limiting the significance of some of the statistical comparisons
conducted in the current study. Studies with a smaller sample size run the risk of type II
errors and certainly limit analytical options. Post hoc power analysis of initial
comorbidity tests suggests limited power may have influenced the non-significant results.
Unfortunately, the population examined in this study includes individuals receiving longterm care services, who typically remain in services for several years. Therefore, new
clients rarely enter services during a year, and options to increase sample size remain a
challenge for ongoing research. Although several significant relationships emerged in the
current study, the sample size reduced the number of variable options for multivariate
analyses. Considering the multi-collinearity between the aggression types, an increased
sample size would have allowed for inclusion of each behavior variable individually
opposed to using the aggression categories. Examining each behavior individually could
offer more robust information on which behaviors influence caregiver strain and cost.
Additionally, an increased sample may improve variability in some of the measures.
Lastly, more modern approaches, such as those described by Preacher and Hayes
(2004) using bootstrapping to test indirect effects, could have been utilized as alternative
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path analysis techniques. Although Baron and Kenny’s (1986) approach remains
accepted in the field, more contemporary techniques have been gaining popularity and
may have been useful considering sample size constraints in the present study. Utilizing
both techniques and then comparing the results would have provided additional strength
to the study.
Future Research
Future studies should address these shortcomings and continue to clarify the
factors influencing the cost of caring for individuals with IDD. Studies using a larger
sample would allow researchers to examine the impact of other challenging behaviors in
addition to aggressive acts. Behaviors such as sexually inappropriate behaviors,
noncompliance, elopement, and other socially disruptive behaviors may influence cost
and caregiver strain and should be examined. A larger sample would also improve
sample heterogeneity and allow a better analysis of the effects of comorbidity and IDD
severity with cost.
Future research should also explore additional factors affecting caregiver strain
and explicitly examine the application of attribution theory for explaining caregiver
perceptions. Research examining the influence of objective and subjective strain on cost
is also recommended. Finally, as national deinstitutionalization efforts continue, future
studies should explore setting effects across other types of community programs and
functioning levels. Although the present study included participants with a wide range of
functioning limitations, a larger sample would increase statistical analysis options to
evaluate setting differences across functioning levels.
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Continued national pressure for healthcare reform is imminent, and managed care
arrangements appear to serve as one possible solution to control rising healthcare costs.
Whether state agencies and managed care organizations continue fee-for-service
reimbursement structures or shift towards value-based contracts, it is clear that healthcare
needs vary across populations and some subsets of individuals will require higher funding
or alternative funding structures. A better understanding of the unique characteristics of
individuals with IDD offers policymakers insight into the heterogeneity of this group to
enhance resource allocation, design management techniques to more efficiently support
high-risk populations, and improve the quality of care. Unveiled from unbundling costs,
a subset of individuals with IDD, those with more severe forms of impairments, higher
rates of comorbidity, and increased incidents of aggressive behavior, cost more than other
populations, which will require different approaches from managed care companies to
efficiently manage rising costs while preserving quality care.
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Variable & Coding

Demographic Variables

VARIABLE
NAME

BRIEF
DESCRIPTION

VARIABL
E LAVEL

Client
Name

Name of client
(Last, First)

Name

Service
Program

OMNI Service
Program

Service

Client
Number
Date of
Birth

OMNI Client
Number

VALUE/CODING

SPECIAL
INSTRUCTIONS/OPERATIONA
L DEFINITIONS

N/A

None

0=group home
1=EFH

The OMNI service program in
which the participant is placed
during the study period

Number

N/A

individual unique identifier

Date of birth

DOB

N/A

used to calculate age

Age

Age of
participant at
time of study

Age

N/A

based on date of birth
calculation (in years as of
8/31/19)

Gender

Gender of
participant

Sex

Intake Date
Discharge
Date

Length of
Stay

Date admitted
to OMNI
Date
discharged
from OMNI
Number of
days in
treatment at
OMNI

0=male
1=female

None

Intake

N/A

None

Discharg
e

N/A

None

N/A

Calculated by subtracting the
discharge date from the
intake date; if the participant
is still in care, the discharge
date will be 05/31/19

LOS

1=Caucasian
2=African
American
Race/
Ethnicity

Race/Ethnicity
of participant

Race

3=Native
American
4=Hispanic

None

5=Asian American
6=Other/Unknow
n
IQ

ID Severity

Verified IQ of
the participant
IDD diagnostic
severity rating
provided in
IDD diagnosis

IQ

N/A

None

IDS

0=No IDD
diagnosis

If not included with IDD
diagnosis in clinical records,
used the following IQ ranges:
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IDD
Diagnosis

the presence
of an IDD
diagnosis

Mental
Health
Diagnosis

the presence
of a mental
health
condition

SPMI
Diagnosis

the presence
of a serious
and persistent
mental health
diagnosis
based on
Nebraska
statute
definition

Physical
Health
Diagnosis

Comorbidit
y

the presence
of a physical
health
condition

IDD

1=Borderline

Borderline=70-80

2=mild

Mild=50-55 to 70

3=moderate

Moderate=35-40 to 50-55

4=severe

Severe=20-25 to 35-40

5=profound

profound=20-25 or below

0=No IDD
diagnosis
1=IDD diagnosis
present

None

0=no diagnosed
mental health
condition
MHD

1=diagnosed
mental health
condition present
in records

None

0=no diagnosed
SPMI
SPMI
1=diagnosed with
SPMI

0=no diagnosed
medical condition
PHD

The degree of
comorbidity
verified in the
client record

CM

The degree of
comorbidity

CSPMI

1=diagnosed
medical condition
present in records
1=Presence of
only IDD diagnosis
2=Presence of IDD
diagnosis and
either a mental
health or a
physical health
diagnosis
3=Presence of
IDD, mental
health, and
physical health
diagnosis
1=Presence of
only IDD diagnosis

Diagnoses include Major
Depression, Schizophrenia,
Bipolar, and Borderline
Personality Disorder

Individuals with visual,
auditory, and dental problems
are not considered physical
health conditions in this study

The degree to which
participants possess an IDD
diagnosis, mental health
diagnosis, and physical health
diagnosis (e.g., if have an IDD
diagnosis and a medical
condition without a mental
health condition, would
receive a score of 2)

The degree to which
participants possess an IDD
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verified in the
client record

2=Presence of IDD
diagnosis and
either an SPMI or
a physical health
diagnosis

SPMI
Comorbidit
y

Adaptive
Functioning

Measures/Assessments

Adaptive
Functioning

3=Presence of
IDD, SPMI, and
physical health
diagnosis
The ICAP score
assigned by
DHHS
The ICAP score
assigned by
OMNI

Total Staff
Strain

the CGSQ
assessment
total score

Total Staff
Strain Level

the clinical
level derived
from the CGSQ
total score

Objective
Staff Strain

the CGSQ
objective subscale score

Objective
Staff Strain
Level

the clinical
level derived
from the CGSQ
objective subscale score

Subjective
Staff Strain

Subjective
Staff Strain
Level

Behavior
Severity

the CGSQ
subjective subscale score
the clinical
level derived
from the CGSQ
subjective subscale score
Developmental
Behaviour
Checklist (DBC)
- behavior
severity

diagnosis, SPMI diagnosis, and
physical health diagnosis (e.g.,
if have an IDD diagnosis and a
medical condition without an
SPMI, would receive a score
of 2)

ICAPH

N/A

None

ICAPO

N/A

None

CGSQ

N/A

The total CGSQ score from the
identified lead staff member
working with the participant

1=Low

Scores less than 1.9

2=Medium

Scores ranging from 1.9-3.4

3=High

Scores higher than 3.4

N/A

The CGSQ objective sub-scale
score from the identified lead
staff member working with
the participant

1=Low

Scores less than 1.25

2=Medium

Scores ranging from 1.25-3.0

3=High

Scores higher than 3.0

N/A

The CGSQ subjective sub-scale
score from the identified lead
staff member working with
the participant

1=Low

Scores less than 2.3

2=Medium

Scores ranging from 2.3-4.3

3=High

Scores higher than 4.3

N/A

Total Problem Behavior Scorefull scale score

CGSQL

CGSQO

CGSQOL

CGSQS

CGSQSL

DBC
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DBCDisruptive

DBC-Comm
& Anxiety

DBC-Self
Absorbed
DBCDepressive
DBC-Social
Relating

Verbal Aggression

Threatening
Behavior

False
Allegation

Verbal
Aggression
Total

The disruptive
sub-scale score
on the DBC
The
communicatio
n and anxiety
disturbances
subscale score
on the DBC
The SelfAbsorbed
subscale score
on the DBC
The Depressive
subscale score
on the DBC
The Social
Relating
subscale score
on the DBC
Number of
time
participant
verbally
threatened
another
individual or
utilized
physically
threatening
positioning
Number of
times
participant
wrongly
accused an
individual of
abuse or
neglect
Total number
of incidents of
verbal
aggression

DBC-D

N/A

Sub-scale score

DBC-C

N/A

Sub-scale score

DBC-SA

N/A

Sub-scale score

DBC-Dep

N/A

Sub-scale score

DBC-SR

N/A

Sub-scale score

TB

N/A

from general event records
(GER)

FA

N/A

from general event records
(GER)

AggVA

N/A

(TB + FA)

Aggression Against Others
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Altercation

Number of
altercations
participant
engaged in

Assault

Number of
times
participant
was physical
aggressive
towards
another
individual

Aggression Against Self

Behavioral
Outburst

Aggression
Against
Others
Total
SelfInjurious
Behavior

Suicide

Number of
behavioral
outbursts
requiring staff
intervention to
preserve safety
of participant
or other
individual not
accounted for
by any other
behavioral
category
Total number
of incidents of
aggression
against others
Number of
incidents of
self-harm
Number of
incidents or
reported or
observed
suicidal
thoughts,
gestures,
attempts, and
threats

N/A

from general event records
(GER); an altercation between
a participant and any other
person in which both parties
mutually assert physical
aggression towards the other,
and an aggressor and victim
cannot be identified

ASSA

N/A

from general event records
(GER)-a physical altercation in
which the participant is the
aggressor and physically
caused harm or attempted to
inflict harm on another
individual

BO

N/A

from general event records
(GER)

AggAO

N/A

(ALT + ASSA + BO)

SIB

N/A

from general event records
(GER)

SU

N/A

from general event records
(GER)

ALT
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Substance
Abuse

Aggression
Against Self
Total

Aggression Against Property

Theft/
Larceny

Property
Destruction

Fire Setting

Aggression
Against
Property
Total

Elopement

Behavior
al
Response
Outcome
s

Disruptive
Behavior
Total
ESPI

Number of
times
participant
inappropriatel
y used alcohol
or drugs
resulting in an
unsafe
outcome
Total number
of incidents of
aggression
against self
Number of
times
participant
took another
person or
company's
property
without
permission
Number of
incidents of
property
destruction
Number of
times
participant
attempted or
intentionally
started a fire
with intent to
harm property
or others
Total number
of incidents of
aggression
against
property
Number of
times the
individual
elopes
Sum of all
disruptive
behaviors
Number of
emergency
safety physical
interventions

SA

N/A

from general event records
(GER)

AggAS

N/A

(SIB + SU + SA)

TL

N/A

from general event records
(GER)

Dest

N/A

from general event records
(GER)

FS

N/A

from general event records
(GER)

AggAP

N/A

(TL + Dest + FS)

Elope

N/A

from general event records
(GER)

DBTotal

N/A

(Elope + FS + Dest + TL + SA +
SU + SIB + BO + ASSA + ALT +
FA + TB)

ESPI

N/A

from general event records
(GER)
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Police
Contacts

Incarceration

Acute
Hospitalization

ER Visits

Police
Contact
Time

Cost Only

Medical
Appointments

Nurse Time

Medication
s

Number of
police contacts
Number of
times detained
and stayed
overnight in a
correctional
facility or jail
Number of
acute
hospitalization
contacts

Number of ER
Visits

The amount of
time police
were involved
during a police
contact (in
hours)
Number of
medical
appointments
The amount of
time nurses
cared for the
participant,
consulted with
provider, and
documented
the interaction
(in hours)

Number of
medications

PC

N/A

from general event records
(GER)

IC

N/A

from general event records
(GER)

N/A

from general event records
(GER); number of incidents
where the individual was
transported to the hospital
and admitted for more than
one day

ER

N/A

from general event records
(GER); number of incidents
where the individual was
transported to the hospital for
evaluation and/or treatment
and released the same day

PCTime

N/A

from general event records
(GER); rounded to the nearest
15 minute increment

Appt

N/A

The number of medical
appointments attended
during the study period

Nurse
Time

N/A

time rounded to the nearest
15 minutes increment

N/A

The number of medications
filled by the pharmacy for the
participant during the study
period - based on pharmacy
invoice records

Hosp

Med
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Medication
Cost

Total cost of
medications
filled

MedCost

N/A

The total cost (in dollars) of
medications filled during the
study period - based on
pharmacy invoice records

0=None

Physical
Health
Condition
Coding

Medical
conditions will
be categorized
for descriptive
purposes
(confirmed
conditions at
intake)

Medical

1=Circulatory
Problems
2=Heart
disease/attack

E.g., hypertension, blot clots,
etc.
E.g., cardiomyopathy,
congenital heart defect

3=Endocrine
Disease

E.g., diabetes, thyroid disease,
growth disorder, sexual
dysfunction, metabolic
syndrome, hyperlipidemia,
hypercholesterolemia, etc.

4=Respiratory

E.g., COPD, asthma, lung
disease, etc.

5=Infectious
Disease

E.g., STDs, measles,
tuberculosis, onychomycosis,
impetigo, etc.

6=Traumatic Brain
Injury (TBI)
7=Seizure
Disorder
8=Obesity

E.g., Epilepsy
BMI over 30

9=Gastrointestinal
Disorders

E.g., GERD, ulcers

10=Blood
Diseases

E.g., Anemia, sickle cell
anemia

11=Other medical
condition

E.g., joint/muscle disease,
hydrocephalus, fetal alcohol
syndrome, sleep disorders,
Pruritus, premenstrual
dysphoric disorder, etc.
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Cost & Calculation Variables
VARIABLE
LABEL

DESCRIPTION

UNIT COST
(UC; per
incident
cost)

RTCost

amount directly billed
to DHHS for residential
services

N/A

N/A

Room & Board

RABCost

amount directly billed
to the client's guardian
for room & board (to
cover personal hygiene
products, food, etc.)

N/A

N/A

Physician Care

PCCost

estimated cost of
physician services

$222*

UC * Appt

Nursing Care

NSCost

cost of in-home nurse
care provided by Omni
nursing staff

$38.01

UC * nursing hours

Police Contacts

PolCost

estimated cost of
police contacts

ER visit

ERCost

estimated cost of ER
visits

Vocational
Services

VocCost

amount directly billed
to DHHS for vocational
services

NAME
Residential
Treatment
Services

amount directly billed
to Medicaid or
insurance company for
mental health
treatment with a
therapist at Omni
amount directly billed
to Medicaid or
insurance company for
nutrition evaluations,
consultation, and
treatment with a
registered dietician at
Omni

Mental Health
Treatment

MHCost

Nutrition

NutrCost

Property
Destruction

DestCost

cost to repair the
destruction

Medication

MedCost

cost of medications
filled

$27.66**
$1048*

CALCULATION (when
costs aren't directly
tracked)

UC * PCTime
UC * ER

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

see coding

N/A
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Total Aggregated
Cost

TotCost

Average Monthly
Cost

COST

Sum of all costs

N/A

RTCost + RABCost +
PCCost + NSCost +
PolCost + ERCost+
VocCost + MHCost +
NutrCost + MedCost +
DestCost

Average monthly cost
considering length of
service stay

N/A

(TotCost/LOS)*30

*Agency for Healthcare Research and Quality. (2014a). [Table 1. Total utilization and mean
expenses per visit by type of ambulatory health care service, 2014]. Medical Expenditure Panel
Survey. Retrieved from
https://meps.ahrq.gov/data_stats/summ_tables/hc/mean_expend/2014/table1.htm
**Bureau of Labor Statistics. (2018). State Occupational Employment and Wage Estimates
Nebraska Bureau of Labor Statistics. Retrieved from
https://www.bls.gov/oes/current/oes_ne.htm#33-0000
***Agency for Healthcare Research and Quality. (2014b). [Table 2. Total utilization and mean
expenses for inpatient stays by length, 2014]. Medical Expenditure Panel Survey. Retrieved from
https://meps.ahrq.gov/data_stats/summ_tables/hc/mean_expend/2014/table2.htm

OMNI Hourly Staffing Rates
POSITION
Nursing

STAFF
ME
BL
MM
TS
CC
LT
MB
Nursing Average
Psychologist

HOURLY RATE
$32.70
$35.00
$28.37
$45.00
$45.00
$35.00
$45.00
$38.01
$45.87
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ICAP
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149

150

151

152

153

154

155

156

157

158

159

160

161

162

163
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DBC-2
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166

167

168

169

170
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CGSQ
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How Things Have Been for the Environment
Client Name: ____________________________________

Date: ________________

Staff completing survey: ____________________________________________

Please look back over the last two weeks and try to
remember how things have been in this environment. We
are trying to get a picture of how life has been in the
environment over that time.
Please read each statement carefully, then place an ‘X’
in the one box that best matches how you feel things
have been for this environment over the past month .
In the last two weeks, how much of a
problem were the following:
Interruption of your personal time
1 resulting from this individual’s
problems?
You missing work or neglecting other
2 duties because of this individual’s
problems?
Disruption of your routine due to this
3
individual’s problems?
Having to do without things because
4
of this individual’s problems?
Financial strain as a result of this
5
individual’s problems?
Disruption or upset of relationships
6
due to this individual’s problems?
How frustrated did you feel as a
7
result of this individual’s problems?
How worried did you feel about this
8
individual’s future?
How much influence did you feel you
9
had over this individual’s problems?
How tired or strained did you feel as
10
a result of this individual’s problems?

Not
At All

A
Little

SomeWhat

Quite a
Bit

Very
Much

